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WE Acetylene Service 


Stands Ready to Help You 


We want you to take advantage of the really practical 
advice and assistance Prest-O-Lite Service offers to every- 
one engaged in oxy-acetylene welding and cutting. 


On this big, live and intensely interesting topic our 
engineers and fieid experts have gathered an immense 
fund of valuable data—covering every phase of welding 
and cutting in metal manufacturing, construction and re- 
pair work. This information is available to you who have 
welding and cutting problems to solve. 








And remember that no problem is too large or too small 
to secure the aid of our engineers and service experts. 


Let us tell you more about the nation-wide scope of 
Prest-O-Lite Service—the expert help it offers to Prest- 
O-Lite users everywhere—out in the field or in the shop 
| or factory. Full details sent on request. 


| The Prest-O-Lite Co., Inc. 


U. S. Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
It Canadian General Office and Factory. Dept. B. 1, Tororto, Ontario 


! 59 Branches and Charging Plants in Principal Industrial Centers 


I_ Worlds Largest Makers of Dissolved Acetylene 
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Oxweld Equipment operates efficiently 


es | ; >> | on gases other types waste. 
/ y % 


Oxweld Service Men Know 


The expert operators of our service department have 
, inside knowledge of the work that has been done in 




















our great welding shops and laboratories. 


They are familiar with all the fac- 


tors in the successful handling of 














the thousands of welding and cut- 


ting jobs brought us to date. 


We solicit an opportunity to dem- 


onstrate the value of the service 








which this staff of specialists are 


rendering to those entitled to it. 


Seren ee 


Oxweld Acetylene Co. 


Newark, N. J. Chicago Los Angeles 


a ne 


World’s Largest Makers of Oxy- 


l Acetylene Apparatus and Supplies 
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MILBURN APPARATUS 


Milburn mixing principle poduces best work with 
minimum gas, and no flash Jacks, burnt tips, or other 
annoyances. : 

Exceptionally durable «struction of torches insures 
long, satisfactory servic. Regulators dependable and 
free from valve, diaphagm and gauge troubles. 


Ask fe Catalogue No. 35. 


The Alexarder Milburn Company 


Baltimore, Maryland 





“One Man Preheater 


in connection with your Welding Torch. Re- 
duce the welding time and cut the oxygen 
and acetylene bills more than half and turn 
out better work. 


Send for New Book No. 93W 
‘““Welding-Brazing at Least Cost’’ 


HAUCK MFG. CO., BROOKLYN, ‘N. Y. 











EFFCIENCY of a weld not only de- 


pendg on the manner in which it is exe- 
éute¢ but also on the grade and amount 
of yateri:) used. 


la view of this, our engineers have de- 


ive the highest grade of various 


ding materials known to the art. 


(OXWELD RODS are furnished in 
e@nvenient packages and are made for 
wery class of material that can be welded, 
whether it be copper, brass, aluminum, 
steel, low or high carbon, chrome vana- 
ium or ordinary steel castings. 


/ We maintain a complete staff of ex- 
| perts qualified to handle and supervise 
| all lines of work. 


| Oxweld Railroad Service 
Company 


' om NEW YORK 


pm. 4 














It is a well established fact that the “torch” is the most 
important unit of an oxy-acetylene welding and cutting 
equipment. 


The K-G Torch has a reputation in the trade which 
speaks for itself. We will gladly demonstrate the torch 
at any time and we guarantee it to be equal to any and 
better than most on the market today. Finally, the 
price will leave no argument open. ’ 


The Complete K-G Welding and Cutting Equipmert 
is in every detail as reliable and efficient as the K-G 
Torch. All K-G supplies are guaranteed to be the high- 
est quality goods. 


Torches, Regulators, Hose, Gloves, Gauges, Goggles, 
Welding Rods, Wire and Flux, Oxygen, 
Acetylene and Blau Gas. 


K-G Welding & Cutting Co. 


(INCO TED) 
556 West 34th St., NEW YORK CITY 
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Duyers’ Index 

Readers of Ohe Welding Gnigineer will find this index to contain the 

most accurate information, nable relating to welding apparatus and 

supplies. Che advertising | includes the principal manufactut ers 

of the United States. 

ed a _>— & 


ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 


ACETYLENE CYLINDERS 


ACETYLENE — 
Bermo Supply C 
Davis-Bournonville .: 
fic Co. 
Oxweld , A Co. 
Superior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


ALUMINUM FILLER RODS 


ogre WELDERS (Electric Resistance) D 1 Brass Mf 
Pog By ng Co. Thomson Bilectric Welding Ce. 4 Acetylene Co. = 
Davis-Bournonville C CARBIDE (Calcium) * sat ke? 
The Imperial ress Mts. Co. Canada Carbide Sales Co. 





United States ae 
Universal’ Oxygen Co. 
Vulcan Process Co. 
ALUMINUM FLUX 
American Welding Co. 


&. 
Morey Flux & ‘Chemical Co. 
gevess a Co. 
tag Lite Co. 


pA 0 -Acetylene Machine Co. Henderson- Willis Welding & Cutting Co. 
Torchweld Equipment Co. pow Im 4 Bacau Mtg. Co. Superior ag odin al 
United States Welding Co. esser &. Co. 
Universal Oxygen Co. The Al wo? Co. Gas | Spans (Preheat 
ulcan Co. Oxweld > perior Oxy-Acetyiene Ma 
ze Prest “O-Lite Gee i. — Fittourens Gtes tse ‘Blecir : 
Superior Oxy-Acetylene Mac 0. Westinghouse — & Mf, 
a mt > ) # —¥ Gabverens Oxygen Co. Vulcan Process Co 


ANNEALING yoneaces 
Buffalo Dental ps ee 
Universal Oxygen Co. 


CARBO 
APP. 


RONZE FILLER 
Ampco ey 


Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine ce 


RODS 
_ Corp. 
Hauck M 


“Co. 
Bournonville Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene C 


0. <é 
Superior Oxy-Acetylene Machine Co. 


United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


Union Carbide Sales Co. 
G AND WELDING 


8 
Carbo-Hydrogen Co. of America 


CARBO-HYDROG 


CARBON (Blocks, 
National Carbon Co. 


EN 
Carbo-Hydrogen Co. of America 
Paste, Etc.) 


CARBON REMOVING TORCHES 


American Welding Co. 
The Bastian-Blessing Co. 


The Evieth-Lindsay 
General Welding & A Co. 
The Harris Calorific Co. 





FILLER 
American Welding Co. 











BODS AND FLUX 


Bierman-Everett Fdy. Co. 

ly Soe ten meg oad Co. 
The Imperial Brass Mfg. Co. 
guves Acetylene = 

Prest-O- 

Superi Me ey oh Machine Co 
Steel Sales Corp. 
Vulcan Process 
United States Welding Co. 
ee 5 ge Oxygen Co. 


\ erage Steel) 





m erett Fay. Co, 
Bournonville Co. 





GLOVES (Welders 
Davis-Bournonville Co. 


Vulcan Process Co. 
William C, Adams 


- tt Fay. Co 
APRONS (Asbestos) Davis-Bournonville Co. GOGGLES 
ASBESTOS G GLOVES Hauck Mts. ante. Ce ay ag ae ~s Co. “ee 
Vulean Process Co ox Acetylene Go. : Vulcan Process Co. 
e Prest- 
P Sinteod or, Oxy-Acotyione Machine Co. GRINDING MACHINES 
vis-Bournonville Co. ited Sta HARDENING FURNACES 
beweld Acetylene Co. Onyeen C Buffalo tal Mfg. Co. 
oe to, wa Shattiee Ce. Yulee Process Co. Hauck Mfg. b 
ng CRANES (Portable) HOSE (Carbo-Hydrogen) 
Univer aN, Go — H. G. Doran. Carbo-Hydrogen Co. of America 
BLOW TORC . GLBOTMID ARO WELDING OUTFITS HOSE (Oxygen and Acetylene) 
(Asctytene) Westinghouse Elec tric & Mfg. Co. American Welding Co. 
Co. 


Mfg. Co. 
The Evieth-Lindsay Co. 
Hauck 


YTIC OXYGEN PLANTS 


ELECTROL 
International Oxygen Co. 
Oxygen Co. 


Mfg. Co. K-G@ Welding ‘a Cuiting C 
\ a g Co. 
See Semeeaes Sitbern Co. Vulean Process Co. id Acetylene Co. 
Forehweld Baulpment Co ye oy to 
Vulean Process Co American Wel s Co. 


The Prest 
United States Rage a Co. 
Oxygen 


t Fdy. Co. 
BOOKS te Welding) Universal 
The (Relating to Ww United, Sta ae welding Co. Vulcan Process co 
P. F. Willis. a The Lite Co. HOISTING MACHINERY 
BRASS Vulcan = eae UNION 
American ee a FILLER RODS (Swedish Iron) = Su ~ ee 
eaiteg orp. American hedner Co. K-G Weld a Cutting Co. 
Hauck Mfg. * ay y. Co. Hauck Mfg. 
Pes unperial Brass hat Co. pe a ae Mig Co. Vulean a... Mochi 
Weldin --- # Brass HYDROGEN 
dy Biates, Wa cor od 5, Bt > International Oxygen Co 
Universal Oxygen Co. PREHEATING oo 
Vulcan Process Co. Galery Sezer, Oe. “Saar Co, 
SPELTER WIRE 
be a Oxygen Co. 


er ny ee 
Bermo Supply Co, 


Py we eatyiene Machine ‘ 
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The Growth of Oxy-Acetylene Welding 
and Cutting and the Increasing Demand 

for Davis-Bournonville Apparatus 
A Year Ago we said— 


“The growth of Oxy-Acetylene Welding and Cutting in the United States 
is shown by the increasing use of Davis-Bournonville apparatus, which is 


inseparably associated with the development and success of the oxy-acetylene 
industry in this country. 


“Ten years ago the process was unknown in the United States. Today it 
forms one of the great industries of the country, with its requirements for 
acetylene, oxygen and efficient apparatus. 


“The Davis-Bournonville Company obtained the United States patents for 
the independent positive-pressure type of welding torch (mixing the gases 
in an interchangeable tip or nozzle) in 1906—basic principles which have 
been retained in the D-B torch because of their proven superiority through 
ten years of development, improvement and the most successful operation. 


“There is more Davis-Bournonville welding and cutting apparatus in suc- 
cessful use in the United States than of any other make, and the prominent 
concerns which have established the greatest success with this process have 
large installations of D-B apparatus, with from ten to one hundred or more 
torch units, and from one to six of the largest acetylene generators.” 


Today—The increasing use of the oxy-acetylene process for welding and cutting 
and of Davis-Bournonville apparatus are parallel and are graphically shown 
by the sales of “Davis Apparatus” as charted below: 


1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 


1917 
6 mos. 








to June 30, 1917, only. 


“Davis Apparatus” Leads the World in Range, Efficiency and Number of 
Successful Users. Write for bulletins and information showing why it is 
used by the largest steel mills, foundries, ship-yards, locomotive and car 
builders, U. S. Navy Yards and government works, mines, sheet metal 
working factories, tube and barrel welders, scrap yards, and in hundreds of 
small repair shops and garages. 


DAVIS-BOURNONVILLE CoO. 


General Offices and Factory, Jersey City, N. J. 


NEW YORK PITTSBURGH i re CHICAGO SEATTLE 
: _ 


BOSTON CLEVELAND DETROIT SAN FRANCISCO 


ST. LOUIS TOR’ ONT. 
PHILADELPHIA CINCINNATI { one Ce.) 
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NEEDLE VALVES 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Superior Oxy-Acetylene Machine Ce 
or - ne Ce. 
Vulcan Process co, 


OIL BUBNERS (Preheating) 
Al 
Oxweld PPetyiene Co. 
Superior Oxy- vk Mach. Co. 
Vulcan Provess Co, 


OXYGEN ot ea in Cylinders) 


Burdett Oxygen Co 
The Linde Air Products Co. 


PIPE WELDING 
Goldschmitt Thermit Co. 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 
American Welding Co. 
Bastian & Blessing Co. 

Bermo Supply Co. 

nace ee er, Megane Co. 

qeee = 

Mfg. Co. 


-_ *- al Brass 
aoa Acetylene Co. 
The Prest-O-Lite Co. 
Guogriee Oxy-Acetylene Machine Co. 


8. Gongs Co. 
Torchweh Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 
American Welding Co. 
The Bastian-B) ng Co. 
Bermo Supply Co. 
ome Sg yg Co. 


The Im al Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Oxweld Acetylene boa Ms - o 
-Acetylene Machine Co. 

The ee OO tite Co., In 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


REGULATING VALVES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 
REGULATING VALVES (Hydregen) 
American Weldin 
The Bastian 


The Imperial Brass Mfg. Co. 

K-G Welding & "Cutting Co, 

su Aactylene’ Machine Co. 
Torchweld auipment Co. 

Universal Oxygen Co. 

Vulean Process Co. 


REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co. 
American ae So. 

Bermo pply Co. 
Geese Boursenine Co. 


Ko S Wading & & Cu 
Oxweld Acetylene 3 


Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxygen Co. 

Vulean Process Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Blectric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermalene Ce. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


TORCHES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


“— (Gasoline and Kerosene Prehest- 

American Welding Co. 
Alger Supply Co. 

uffalo Dental Mfg. 
General Welding So. Co. 
The Im al Brass Mfg. Co 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
The a ty yee Co. 
Su r Oxy-Acetylene Machine Co. 
Un ted. States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Evieth- 7 Co. 
General Welding & Eq. Co. 
The Calorific Co. 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer Mfg. Co. 
aes yr Co. 
K-G Welding & Cutting Co. 
The Alexander ay Co. 


Ine 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 

Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxvgen Co. 

Vulean Process Co. 


TORCHES (Oxy-Acetylene Welding) 
American Welding Co. 
pores, Supply Co. 
Davis-Bournonville _ 3 
The Evleth-Lindsay 
General Welding & Ba. 
The Harris — 
Messer M: 
Welding Sn 
. —_o he ~ Welding , Cutting Co. 
Brass 


mo We é Cattings Co. 

The ~ & Milburn Co. 

Oxweid Acetylene Co. 

The Prest-O-Lite -a= Inc. 

Superior  Beeeny lene Machine Co 
Torchweld uipment Co. 
The Thermalene 


Co. 
United States Welding Co. 





Universal Oxygen Co. 
Vulean Process Co. 


TORCHES (Oxy-Hydregen Cutting) 


American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Evieth-Lindsay Co. 

esser & Co, 
Welding Supply Co. 
General Welding & Eq. Co 
The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co. 
The Alexander Milburn Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Vulcan Process Co. 
SE a lene Mach! 

or “Acetylene Machine Ce 

Universal Oxygen 


TORCHES (Oxy-Hydrogen Welding) 


American Welding Co. 

Bermo Supply Co. 

The Evieth-Lindsay Co. 
Messer Mfg. Co. 

Welding Supply Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Vulcan Process Co. 

General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson- Willis Welding & Cuttine Co 
The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
United States oe Co. 
Universal Oxygen 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Supply Co. 

The Harris Calorific Co. 

Su or Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


TRUCKS (Cylinder Carriers) 


American Welding Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 

or Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Ce. 
Vulcan Process Co. 


VALVES (For Oxygen Cylinders) 


The Bastian-Blessing Co. 
Universal Oxygen Co. 
Vulcan Process 


WELDING (Electric Resistance-Custom 
Work) 
Thomson Bilectric Welding Co. 


WELDERS’ GOGGLES 


William C. Adams 
Chicago Eye Shield Co. 
F. A. Hardy Co. 
Vulcan Process Co. 


WELDING (Oxygen for) 


The Lae py Air Products Co. 
Universal Oxygen Co. 
Vulean Process Co. 


WELDING RODS 
Bierman-Everett Fdy. Co. 
Page Woven Wire Fence Co. 
Steel Sales Corp. 
Vulcan Process Co 
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A 

ER GR: Ms as oa dnc cab oboe cotnwe 39 
Alger Supply Company...... it oo 
Aluminite Mfg. Co., Inc “ oo Ge 
American gen Co.... ar eer: 

American Welding Co.................0468 42 
Ampco Rolling Mills Corp................. 37 
Anti-Borax Compound Co................. 39 


The Bastian-Blessing Co 
Bermo Supply Co 
Bierman-Everett gd Pe 





Buffalo Dental Mf ooo ae 
Burdett Oxygen Co..... ies she ce Sg eee. b $5 
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Ga 
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Goldschmidt Thermit ihn +0 aue'elbiee aa 43 
H 
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1 
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Intecuationsl 'c Oxygen NOS SG bia hike 'e 0 Cw bia acell 7 
K 
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The Lincoln Blectric Co................... 
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Union Carbide Sales Company 


New York City Chicago, IIl. San Francisco, Cal. 
42nd St. Build Peoples Gas Building Kohl Building 


we, ll cer SOLE DISTRIBUTORS OF 


mem UNION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield’’ 








— 




















Packed in Blue and 
Gray Drums 


“Union Carbide” 


spicuously, 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


“UNION CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in stock in 100-lb. drums: 


33 x 2 in. 


13x? 


—a large size. 


2 x 4 in. 


—an intermediate size. 


4 x 1/12 in. 


—a medium size. 


—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ab ARAMS 
ingham-——1916 Morris Ave. 
Mobllen-262- 268 8S. Water St. 
Mon —114 N. Perry 8t. 


A 
ravehe. 8. Central Ave. 
Fort Smith—4109-123 So, Ninth St. 
A RNIA 


LIFO 
Eureka—i09 Second St. 
| Sayyed H 8t. 

Los Angeles—639 Gibbon St. 
Sacramento—1523-31 Front St. 
San Diego—326-336 Fifth St. 

San Francisco—Kohl Building. 
COLORADO 

Denver—Nineteenth and Wazee Sts. 

Vietor—Th = and Diamond Sts. 
sg ine i int 

ob 8 aa Trumbull St. 

DIBTRIOT OF COLUMBIA 

—-  /aymatttimas sera Ave. and 9th St., 
FLORIDA 

Jacksonville—106 E. Forsyth St. 

Tam: 18 Tampa St. 
GEO 


Atlanta—cCor. Payee and Rhodes Sts., 
P. O. Box 159 


Gaiisie tigusebes Canal, South of 
Bay 8&t., P. O. Box 78. 
“3 oa P 1 G Bld Michi 
eoples Gas g.. chigan 
nM 


eye 147 W. Williams St. 
St. Louis—600 Walnut Ave. 
Peorlen 121. 731 So. Washington St. 
Marion—315 S. Granite St., Box 747. 
21 S. First St. 


tte ao Eighth *. 
East t. 


Elim § 
INDIANA 
Evansville—1i601 Illinois St. 
110-112 S. Alabama St. 
Terre ute—921 Wabash Ave. 
IOWA 
Des Moines—117-119 Fifth St. 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
i City—925 Fourth St., P. 0. Box 


KANSAS 1098 W. Third S 

— . r t. 
were—16e So 5th St. 

mat? Beacon Building. 


Tonis 126 EB. Main St. 


obtained, and address 





LOUISIANA 
New Orleans—819-21 Julia St. 
MAINE 
Portland—202 Commercial 8t. 
MARYLAND 
Baltimore—i19 E. Lombard St. 
Cumberland—1 N. Liberty St. 
Salisbury—Opp. Fulton Station. 
MASSACHU: 8 
Boston—(See Cambridge ‘“A.”’) 
Cambrid: 241 Albany St. 
Springfield—Napier St. 
MICHIGAN 
Detroit—3rd and Holden Aves. 
Grand Rapids—500 Shawmut Ave., N. W. 
Hancock—-First National Bank B! dg. 
Iron Moun 215 E. A St. 
Jackson—172 South Water St. 
Saginaw—1830 No. Michigan Ave. 
Sault Ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—413 Chestnut St. 
MISSISSIPPI 
Man Washington St. 
MISSOUR 
Kansas ‘Clty —1316- 1318 W. Eighth St. 
St. Joseph—920 S. Sixth St., Sta. “A.” 
St. Louis—(See East St. Louis, Til.) 
NEBRASKA 
es ae. hake -9-11 Jones St., 


NEW JERSEY 
Camden—657 So. Second St. 
Jersey City—554-56 Henderson St. 
NEW YO 
Albany—Montgomery and Colonie Sts. 
Binghamton—721 Jarvis St 


Union Sta. 


Geneva—Exchange St. and Railroad Pl. 


Jamaica—li New York Ave. 
Kingston—O’'Neil St., near Broadway. 
New York City—42nd St. Building. 
Niagara 

Poughkeepsie—Smith | 4 ond N. Y., N. a. 


me... 
Utien 127 Hotel St. 
Watertown—438 Cot St. 
Whitehall—57 Canal St. 
NORTH CAROLINA 
wi Room 16 Masonic Temple, 
13 N. Front St. 
NORTH DAKOTA 
Fargo—17-19 Broadway. 
HIO 
Cincinnati—63-65 Plam St. 
Cleveland—601 The Citizens’ Building. 


Columbus—330 Dublin Ave, 
Dayton—812-828 BE. First St. 
Lima—338. East me St. 
Toledo—i14 8S. Erie 8 
Zanesville—Main and ‘Seound Sts. 
OKLAHOMA 
Oklahoma City—27-29 BE. Grand Ave. 
OREGON 
P d4—Fifteenth and Hoyt Sts. 
PENNSYLVANIA 
Beaver. 
Du Bois—Weber Ave. and Franklin St. 
Erie—1426 Chestnut St. 
Greensburg. 
Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 
Pittsburgh—1202 Chamber of Com- 
merce Building. 
Potteville—Railroad and Sanderson Sts. 
Scranton—Penn Ave. and Vine St. 
Shamokin—5th and Walnut Sts. 


William ow time and Court Sts. 
RHODE I8 ND 


Providence—Allen’s Ave.. P. O. Box 419. 

SOUTH CAROLINA 

Charileston—153 Church St. 
TENNESSEE 

Chattanooga—700 E. Tenth St. 

Knoxville—426 West Depot Ave, 

Memphis—671 South Main 8t. 

Nash ville—106-107-109 Broadway. 


XAS 

Dallas—802-810 Cadiz St. 

El Paso—-900 Overland St. 
Houston—Baker and Cedar Sts., Box 745. 
San An ‘or. Leal and N. Salado 


Sts. 
Waco—633 8. 7th St. 
UTAH 


Salt Lake City—118 W. Second South St. 

VERMONT 

vine and Champlain Sts. 
5 dat Sar gg Commerce St. 

‘olk—Cer. First and Front Sts. 

Richmond—18thn and Cary Sts. 

WEST VIRGINIA 
Bluefield—195 Roanoke St. 
Charleston—Broad St. and K. & M. R. R. 
sae mm Stree 

—— 8rd Avenue. 


Ave 
Spokane—646 Peyton Building. 
WISCONSIN 


Madison—61 





La Crosse—Front and King Streets. 
3- Williamson Street. 
Milwaukee—1i120-184 Jefferson St. 


We recommend our customers to select from the list, the elty from which the quickest delivery and lowest ea rate can be 
Company” accompanied 


their orders to “Union Carbide Sales 
Piease address request for information or special correspondence to either the Chicago or New York office, 


at the distributing point selected 





























‘Rego Safety 
Precautions 


no ™ 






























































“REGO” SAFETY 
INLET COUPLING 


Scientific and practical; sim- 
ple and effective. 


Safeguards life and protects 
property. 

Approved on “REGO” Reg- 
ulators by the National Board 
of Underwriters. 


Should be used on every 
oxygen regulator. 


Fully described in our new 
catalog. Write for a copy. 


THE 


BASTIAN-BLESSING 


COMPANY 


125-131 W. Austin Avenue 
CHICAGO, : ILL. 
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Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
APPARATUS 














United States Gauge Co. 
67 Wall St., New York 


WORKS: 
Sellersville, Pa. 








BRANCHES: 


Clark St. Bridge 681 Market Street 
Chicago, Ill. San Francisco 


42 W. Larned St. Board of Trade 
Detroit, Mich. Montreal, Can. 
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‘We Need an 
Experienced Welder’ 


That's what the Editor of the Welding Engineer hears 
every day. 


“Today we are in need of an. experienced welder. 
We want men who can earn their money. The writer 
has been at the game a long time and has reached the 
point where he is through teaching men the business. 
These men are an expense for the first six months, dur- 
ing which time they do not earn their salaries. As soon 
as they get to the earning point, they expect a big sal- 
ary, and on account of carrying them through a losing 
period, we do not feel that we can afford to pay them 
a big salary, with the result that some competitor offers 
them a salary which the trainer is not justified in paying. 
We now want experienced men, who can start right out 
and the very first day earn his salary anu a little better, 
and we think that there should be some central point 
where such requirements could be filled.”’ 


The Welding Engineer has filled many positions like 
this one and will fill many more. If you are a capable 
welder and would consider this position, or one like it, 
we would like to keep in touch with you. Fill out the 
following application blank and mail it to L. B. Mac- 
kenzie, 608 S. Dearborn St., Chicago. The information 
will be considered confidential and when we hear of a 
vacancy we will put you in touch with it. 





L. B. Mackenzie, Reali. oe} eRe meee ee 
608 S. Dearborn St., Chicago. 


I would consider the offer of a position. | give you 
in confidence the following information about myself. 


8. SI a ARS SSS ee ee ee 


| ST ROD TES Aa ...--..---Married or Single................ 
l am employed by 


Position wanted 


Location desired 


Salary expected 


ENS Sa PES BS 1 Se a 8 2 ? 








Pure 
Oxygen and Hydrogen 
Efficient 
Welding Apparatus 


Universal Oxygen Company 


Sheboygan, Wisconsin 
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No. 8-G for Natural Gas, $6.50 


Preheating Blowpipes 


The two most essential points in welding are: 


FIRST: The use of a proper sized oxy-acetylene 
flame. 


SECOND: The saving of gas by preheating your 
work for the oxy-acetylene flame. 


The first is under your control in the use of the 
oxy-acetylene apparatus you have selected. 


The second, we can aid you in by supplying the 
proper blowpipe for preheating purposes. 


We manufacture blowpipes for use with Coal Gas, 
Natural Gas, Gasoline Gas and Acetylene Gas, with 
Air Blast. 


Our catalog ““B. X."" free for the asking, contains 
full description and prices. WANT ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U. S. A. 
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Welders Wanted for the Army 


Skilled men in a great many different lines of trade are urgently needed at this time. Your 
Uncle Sam needs the co-operation of skilled specialists, especially welders. Automobile trucks 
must be kept in service, ambulances must not stand idle because of broken parts—work for the 
welder. A big railroad system, transporting our boys and their supplies, ammunition, etc., must 
not suffer from idle locomotives or other equipment, when a good welder could overcome the diffi- 
culty. Back of the lines big industrial plants must be kept in operation and welders must do 
their part. 


Become a Non-Commissioned Officer 


Men who enlist in the Ordnance Corps now (the “Army behind the Army’’) and possess 
proper qualifications will be made non-commissioned officers later. 


What the Ordnance Corps Is 


The Enlisted Ordnance Corps, National Army, into which the Ordnance Enlisted Reserve 
Corps has been merged, is charged with the supply, maintenance and repair of all cannon and 
artillery vehicles and equipment; all machines for the service and maneuver of artillery; all smal! 
arms, ammunition, harness, motor trucks, motor cycles, tractors and railroad cars; in fact, it is the 
Army behind the Army commonly known as “Service of the Rear.” 


Type of Men Wanted 


There is a place for practically every man who knows a trade in the Enlisted Ordnance Corps. 
Machinists, mechanics, plumbers, painters, carpenters, canvas workers, auto mechanics, saddlers, 
blacksmiths and wheelwrights are especially needed at this time. 

Applicants must be between 18 and 40 years, citizens or declarants, and be able to speak, read 
and write the English language, should have no absolute dependents, and must be able to pass 
a physical examination conforming to that prescribed for the Regular Army. 


Place and Type of Service 


If accepted for enlistment, men will ordinarily be sent to an arsenal school for a period of 
instruction, on completion of which they will be assigned to detachments, units or organizations, 
with ultimate service abroad. Previous military training, while preferable, is not essential, as 
men will continue the work which they pursue in civil life. 


Pay and Grade 


In view of the importance of their work a large number of men will serve as non-commis- 
sioned officers. Original enlistment is required as private, but later courses of training or special 
qualifications quickly lead to higher grades. Pay ranges from $30 to $97.20 a month, depending 
upon demonstrated ability and place of service. Men enlist for duration of war only. 

Free quarters, rations, clothing, bedding, medical attendance, etc., are provided. 


Relation to the Draft 


Men registered under the Selective Service Law may voluntarily enlist prior to the posting of 
their names by their Local Boards. No man who has been called to appear for physical exam- 
ination is eligible for enlistment in any branch of the military service. In case such men do en- 
list, the department under which they have enlisted will be requested to discharge them and 
direct them to report to their local boards. 


How to Enlist 


Get application blank by writing to Chief of Ordnance, Enlisted Personnel Division, Wash- 
ington, D. C. Fill it out, return to Chief of Ordnance, and if there is an opening for you at the 
time, authorization will be sent you to enlist at the nearest recruiting station, and if accepted 
there, free transportation will be provided to place of service. 
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This goggle, while primarily designed for use un- 
der extreme dust conditions, has attained great pop- 
ularity as a Welder’s goggle. 
BECAUSE 
—the cups are made of aluminum, giving LIGHT 
WEIGHT 
—the slots are adjusta ble, giving any amount of de- 
sired VENTIL ATIGN 


—the chain links between the cups allow INSTANT 
ADJUSTABILITY. 

—the leather binding prevents any metal from touch- 
ing the face and the deep cups and wide head- 
band allow a close fit with UTMOST COMFORT. 

—the LENSES are INSTANTLY REMOVABLE in 
case of bre see > age, 


Price, with smoke green, one or dark smoke 
le 


ee ee .$2.00 per pair 
With cover glass to "Dp >rotect | ‘the “expensive lenses. 
.$2.25 per pair 


THE CHICAGO EYE SHIELD co. 
ci Safety Dept. No. 33 
CESCO SAFETY I-SHIELD NO. 512 2300 Warren Ave., Chicago, III. 











Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Oxygen Department Union Stock Yards, Chicago, III. 














GENERAL WELDING & EQUIPMENT Co. 


SPECIAL CUTTING 
5s WELDING & | EQUIPMENTS 


CUTTINC 


EQUIPMENTS 


FOR HEAVY THICKNESSES 


ASSED BY INSURANCE AUTHORITIES, USED IN 
VY YARDS AND OTHER IMPORTANT CONCERNS 





UP TO 22 INCHES 


107 MASS. AVE., BOSTON, MASS. 
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Arc Welding is More Than 
“Patching” Process 


Welding has been so widely 
featured for repair and patch- 
ing work that many people 
never think of it as a manufac- 
turing process. 


1: POE ae 





As a matter of fact, Lincoln 
Arc Welders used in manufac- 
ture of metal products are fre- 
quently making even greater 
savings than in repair work. 





Welding cast iron attachments to a sheet steel tank ody 
Lincoln Arc Welder. Net saving 62% over former method 








are especially adapted to fabricating iron, steel WHAT OTHER 
and other metals—welding seams, fastening on MANUFACTURERS 
attachments—joining of parts—in fact, any work 
of this nature on which speed and economy count. WELD 

; The heat from the Lincoln Arc can be concen- ili ta 

} trated on a small surface, giving a clean looking Boiler Tubes (to sheets) 

job and preventing the warping or buckling po = a Ra all 

; usually encountered in gas welding. Steel Cars and Parts 


Cement Kilns 
Steel Tank Work 


$ The operation of the Lincoln Welder can be Automobile Frames 
ij learned by any intelligent workman in two or TEUMIKE ioe Gutibes 
A three days. Once broken in, he can do welding Grave Vaults 

& : ° ° Pipes and Fittings 
" jobs at lower cost than with any other equipment Wheel Rims 
i: or process. This we prove in your own shop. ot and 

' Our Welding Engineer will gladly inspect your Soe, te 


plant and product for welding possibilities—at 


thi hich requires joining of 
no cost to you. Anything whi 


materials. 


rantess, Hnesin Mstes, Oper- Write for Welding Bulletin No. 50-L 


The Lincoln Electric Co. 


CLEVELAND, O. 






New York City Chicago Philadelphia 
Buffalo Pittsburgh Detroit 
Syracuse Columbus Montreal 
Boston Charlotte,N.C. Toronto, Canada 





Agencies in other principal cities 
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‘Armco’ Iron Welding Materials 





——————eee 





se eM 
Wie bud 


Square Rods, Coils or Straight, Round Rods and Wire for 
Oxy-Acetylene and Electric Arc Welding 


The illustration shown above is one of The outstanding qualities of ‘““Armco” 
the most striking examples of the prac- lron welding rods are purity and ductility, 
ticability of welding. The cylinder was 
constructed for use in connection with a 


Diesel engine. Armco Iron welding rods t 
joined the seams so perfectly that a tre- Welding Quality was one of the five 


mendous hydrostatic pressure test of Special Characteristics for which “Armco” | 
3,000 Ibs. to a square inch failed to reveal Iron was awarded the Grand Prize at the | 
any weakness. Panama-Pacific Exposition. | 


so.essential to successful welding. 





Growing demands are met with the prompt fulfillment of orders. 
Write us for the names of satisfied users. 


Carried in Stock. 


Straight Lengths and Coils 4%” 5/16” 14” 3/16” Ye” 3/32” 1/16” 
Squares 1” 5/32” 3/16” 


| Other sizes can be manufactured 


Made by 


Page Steel & Wire Fence Co. 


Monessen, Pa. 


Western Representatives 


Steel Sales Corporation — Chicago, Ill. | 
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Canada Carbide Sales Company 


30 Church Street, NEW YORK CITY , | 


WORKS SIZE PKGS t 
Shawinigan Sales Agents of 100 Ib. and i 


mero, CANADIAN CARBIDE #25; | | 


























ee ee ae ve ee 











. ” . 
“More gas per pound 2 Ib., 1lb. tins 
D BUTING STATION D STATIONS : 
a OHIO 34 
Bessemer—2014-2024 Second Ave. Toledo-—Ad Detreit. 
ame: , St. and Santa Fe Ave. Barton. 
Francisco—731 Market St. M fd * ll PENNSYLVANIA 
: ' ci «ig Nar gE adi 
Haute—16 No. Eighth St. * Johnstown— on 
a standard sizes Montrose, a iat ne 
Knoxville. Pittsburgh 0 rmers Ban g. 
Centerville. | he 6 ga and Market Sts. 
nxsu 
if a Scranton—839 Penn Ave. 
Wilkes-Barre. 


BSIANA 
New Orleans—Camp and Common Sts. 
YLAND 


Baltimore—17 So- Hanever 8t. 
MASSACHUSETTS 
Springfeld-¢0 Taylor St, 
e or 
MICHIGAN 


Detroit—343 Bellevue Ave. 

MINN A 

coe snird Ave. B. and Michigan St. 
naw Suneet Post Office. 


| Newark—See New York. 


RHODE ISLAND 
Providence—543 Charles St. 


NESSEE 

Knoxville—1761 Asylum Ave. 
El Paso—22 Mills Bldg. 7 
Fort Worth—28rd and Jones Sts. ; 
Houston—Address Fort Worth. 


AH 
Salt Lake City—121 W. 2nd South St. 








ONT 
 - — ) eaten beatae Ave. 
Richmond—1319 EB. Main St. 
INIA 


ST VIRG 

Bluefield—200-206 Railroad Ave. 
Charleston-821 Virginia St. 
Clarksburg—603 Goff Bidg. 
Huntington—1032 Third Ave. 


Paterson—61-63 Washington St. 
YORE 


«a and Hamburg Sts. 
Malone—32-34 W. Main St. 
Middletown—28 W. Main St. 

New York—30 Church St 
Springville. 
: Troy—6 and 8 Grand St. 


yy «—s ° ° ° 
Vallee Morente Fas eg For special information address cor- 


Watertown—112 Franklin St. respondence to New York City. \ 
x —— me | 1 me emus etme amas ‘ 


A'New Book on AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.00 Fully Illustrated 
This is the only complete book on the “Why” and “How” of Welding 


Explains in a simple manner apparatus to be used, its care, how - 
siruct necessary shop equipment. Proceeds then to the scteal eclding et all 
manner understandable everyone. 
































them 
CONTENTS 

CHAPTER I.—APPARATUS Boss Welding—Preheating Case 

KNOWLEDGE. 7 a or 


Oxygen Supply—Care of Oxygen 
linder—Acetylene Generation—Care ings—Direction of W 
Generator— lators—C 














Re —, Cree lore Die Moulded Hold on! What were you doing just then? Stor- 
q aaene—eding Paste. i hat i ing bit of welding experience 
of Welding Torch— CHAPTER STEEL. ing away that interesting bit o g p ’ 
Effects of Heat—Hose and Goggles. Welding a the or a photograph, perhaps? Don’t do it? Give it to 
a Bg See pares Red Simole  Welding—Pesttion We want to show it to 4,099 other readers of 
{ ‘Agenciee—Welding Ta- Flame—Reinforcing Weld—Frame The Welding Engineer (you're the forty-one hun- 
oY a wes Bin bey a ee oes dredth). If there are objectionable features to it, 
" -' Principle of Weld. Welding — Case Hardening — 1 just leave it to the Editor (he studied surgery), cut- 
: Welding Rods snd Wlaxes “Choice of Welding “ieene to | Rivets —Shaft ting off and adding to is his hobby. 
i Tip--Expansion and Contraction. abi wt ae Parts. 
F CHAPTER III.—CAST IRON. yr ag oe Another thing, when you work out a successful solu- 
Simple Welding—How to Hold’ th wy gy | ; 
A ene pg How to Detect Iron— tion to a welding problem write us about it. Gram- 
and Blow Holes—Lug on jer— —s ee L mar and composition don’t count— it’s ideas we want. 
ei Water  Outlet—Cylinder Welding— io Hows > wore 
a er, Dube to Bs If a sketch would illustrate your job in good shape, 
¥ Testing —Soored’ Cylinders Cyr Silver just make a rough pencil sketch; our draughtsman 
Parte—F Wheels—Pistons—Crank bs 
if Cases — Babbitted Vere “Hb die Ye will do the rest. 
f au GEN AND ACETYLENE, 
if Oe SA eicieeeiicne weenie Corton Burnine— If the welding industry is to grow, you welders must 
av of —Welding Pud Soldering —Case ea ae a pass along your experiences. We pay for them. 
¥ - ‘ses. 
Wi 
son = Rod— CHAPTER HOW TO FIGURE 


4 Chetry eee w« | | THE WELDING ENGINEER 
f 608 S. DEARBORN ST., CHICAGO 
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Another view of Demonstrating Shop, ae 
showing a multitude of small work 





Demonstrating Shop, where — 
the largest castings can be 
handled with ease. 


Reasons 
Why Torchweld 
Torches Are Best 





‘Torchweld Torches stay lighted, a feature 


both pleasing to the operator and a money saving factor 
to the employer. 


Not only do Torchweld Torches use less 


acetylene and oxygen—but the result is a soft flame, 
which means an easy flow of metals. 


Torchweld Torches give a perfect gas 
mixture, both gases being under equal pressure. Im- 
perfect mixture is the cause of constant trouble and y 
worry to careful welders. a 


Torchweld Torches are light and  .** 


gaonpad balanced. They are made of the 8 gs 
inest materials by skillful craftsmen. 3 


. ” ~ rf : 
Write for Our New Circulars ee Pd ee 


Torchweld Equipment Company 42 /./ 


“2 | 
Manufacturers of High Grade Welding and aa rx 
Cutting Equipments, Welding Materials, ¢ 
Fluxes, Supplies and Accessories ad > SS 


‘ Wee Sg AeA 
228 N. Carpenter Street, Chicago). ~ se Ria Mer eo 


‘73 
€ % 
tag 
~*~ 
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G-E engineers have studied crane require- 
ments and designed electrical apparatus to 
meet known operating conditions. Every re- 
quirement for stopping or starting, and the 
entire operating cycle is fully met by spe- 
cially designed apparatus. 


Motors 


Interpole motors, capable of standing heavy over- 
loads, are manufactured in any speed or horse- 
power needed. These motors have split frames 
and large handholes for accessibility, and can be 
disassembled without disturbing back gearing. 


Brakes 


G-E crane motors are furnished with automatic 
solenoid brakes which work without jar or shock 
and make automatic compensation for brake shoe 
wear. Brake shoes made of metalized asbestos 
compound give a high co-efficient of friction with 
but little wear. 
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G-E Complete Electrical Equipment 
for Cranes Assures Speed With Safety 





Resistors and Protective Panels 


The G-E standard for crane equipments is to sup- 
ply all resistor sections of uniform size, which re- 
duces the number of spare parts needed to a mini- 
mum. The design of the cast iron grid resistance 
units is such as to avoid the danger of short cir- 
cuits by vibration and double insulation protec- 
tion against grounding is provided. 

Protective devices are furnished in small panel 
units which can be attached in any convenient 
place. A push knob on master panel opens line 
in an emergency, and overload protection is af- 
forded at all times. 


Controllers 


Horizontal or vertical handle controllers are fur- 
nished which are absolutely reliable and very ac- 
cessible. They are equipped with magnetic blow- 
outs, arc chute protecting covers, and many re- 
finements which twenty years of controller build- 
ing suggested. 

Your inquiry for complete electrical crane 
equipment is solicited. 
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ASK ANY LARGE IRON AND STEEL CO. 


_ CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 
in the United States. : 

The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 

pr wage cg age lag oy — the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cut de wi idi i 
astonishing, and with marked economy. 0 ee ee 

CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 
doubtedly, is the safest gas to use. 

CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 

Ca “ *~ ane “ 


portion of the apparatus put out. CARBO C NG 
UTTI AND WELDING 
CARBO REGULATORS are undoubt- PIPES are scientifically correct in every 
edly the most correct and dependable on detail, with the theory of combustion 
the market. taken care of perfectly. i 
CARBO HOSE will stand the great- 
est pressure with the longest life. 










SOLE MANUFACTURERS OF 


CARBO-HYDROGEN 4x» CARBO EQUIPMENT 


CARBO-HYDROGEN, 
Reg. U. 8. Pat. Off. 


CARBO, 
Reg. U. S. Pat. Off. 


GENERAL OFFICES: 
BENEDUM-TREES BUILDING 


PITTSBURGH, PA. 
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There’s Profit in a Good 
Welding Outfit 


The better the tool, the better the work. 
The better the work, the greater the demand for it. 
The greater the demand, the more volume and the more 


~ VULCAN 


Oxy-Acetylene Cutting and 
Welding Outfit 


is the most efficient. No job too big or too small. No out- 





No. 2 Harris Welding Outfit 


fit is so economical, so reliable—it cannot be surpassed. 
A Vulean Outfit will be highly profitable for you. But 
be sure you get a Vulcan. 





Send for full in- 
formation. Ask 


The largest and most advanced line of high temperature for catalog W-1. 


gas apparatus. Complete installations for the most ex- 

tensive manufacturing, metallurgical, chemical and labora- 

tory operations. 
Welding Apparatus 
Welding Torches 


Oxy-acetylene 
Air-acetylene 


Vulcan 
Process 


Carbon Burning Outfits 
Cutting Torches 
Chemical Furnaces 
Manifolds 





Oxy-hydrogen pyre C 
(treo | drogen Acetylene and Oxygen y 
Oxy-artifcial eitediee Avvureti 2445 University 
pd ee Ah Welding Fluxes Ave., 8. E. 
Air-carbo-hydrogen Fittings ; / 
Send for New Catalogue Minneapolis, 
THE HARRIS CALORIFIC CO. Minn., U.S. A. 


Established 1905 Cleveland, Ohio, U. S. A. 


Incorporated 1906 
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Linde Service —to Those 
Entitled to It 


HE requirements of Oxygen users in a certain section of 

our country recently increased some six hundred per 
cent in four months. 

Linde Service met that situation by planning and rushing 
to completion two brand new manutacturing units in that dis- 
trict and by filling all orders in the meantime through relief 
shipments of cylinders from other warehouse stations in the 
Linde coast to coast chain of sixty-four links. 

The extra cost to us for freight on these reshipments 
averaged over ten thousand dollars per month for the period 
mentioned. 

The significance of this instance will be apparent to all 
users of Oxygen who appreciate the value and importance of 
sure and certain deliveries under the shifting business con- 
ditions of these uncertain times. 


The Linde Air Products Company 


42nd Street Building, New York City, N. Y. 
“Largest P roducers of Oxygen in the World” 











Orders Filled Day Received from Following 
Plants and Distributing Warehouses 
ALABAMA MARYLAND ‘OHIO 
*Birmingham *Baltimore Lima 
CALIFORNIA pe ~~ age Pena : 

* ryville, mbridge oungstown 
yen en Springfield OKLAHOMA _ 
COLORADO “Worcester Oklahoma City 

Dern oe onbtSi 
rot 
CONNECTICUT Grand Rapids Portland 
Hartford MINNESOTA PENNSYLVANIA 
DISTRICT OF Duluth he 
Washington Missouit Ne" Phiadetphia 
as 4 e 
GEORGIA *No. Kansas City Pittsburgh 
*Atlanta *St. Louis rafford 
Savannah NEBRASKA TENNESSEE 
ILLINOIS Omaha Chattanooga 
*Chi NEW JERSEY Memphis 
East St. Louis *Elizabeth TEXAS 
INDIANA Newark *Dallas 
*East Chicago NEW YORK Houston 
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BRITISH WELDERS and the WORLD WAR 






An Account of the Part Our English Cousins and 


Brothers in Arms Are Playeng in the Beg Conflect 


By Frank Mynott 


“ London Correspondent, The Welding Engineer 


HE marvelous work of the British welder in increasing 
the efficiency of the British war machine is well set 
forth in the following article from the London representative 
of The Welding Engineer. Writing from London in October— 
our correspondent—a well-known Anglo-Canadian journalist, 
says: 
“T called today at the headquarters of the British Acetylene 
Welding Corporation, in London, to learn something of the 
war-time activities of our trade in the British Isles. I need 





Cc. W. BRETT, 


Managing Director and Gen’l Mgr., Barimar Lid., London, England. 


not attempt to describe to you the marvelous manner in 
which Britons of both sexes of all ages and all sizes have 
rallied round the old flag. Your able American newspaper 
correspondents have already placed on record in thousands 
of columns full details of the mobilization of British man 
power for both military and industrial purposes. But no- 
where either in Britain or in America has anything been 
published that gives even the merest glimpse of the British 
welder on war work. Mr. Lucas, the corporation’s secre- 
tary, frankly confessed that although everywhere there had 


been a marvelous extension of the welding industry and a 
much greater official and governmental recognition than 
hitherto, no attempt had been made in any quarter to col- 
late authentic details and present to the world anything like 
a historic survey of the industry’s efforts. For one thing 
not all the welding trading companies belonged to the 
corporation or any other trade organization, and thereéore 
no means were ready at hand that would furnish reliable 
data. ‘But,’ said Mr. Lucas, ‘there is unmistakable evidence 





H. E. LAMPLOUGH, 
Works Director, Barimar Ltd,, London, England. 


on all hands of the enormous extension of our industry, not 
the least important of which is in connection with the 
manufacture of British aeroplanes. In this branch of war 
activity alone thousands of women and girls are daily en- 
gaged, many of them in welding work of the highest im- 
portance. 

“*The welding corporation,’ said Mr. Lucas, ‘plays no 
small part in securing the efficiency of British workers. In 
all the big centers of population, like London, Newcastle, 
Glasgow, Portsmouth, Leeds, Birmingham, there are weld- 
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ing schools established under the supervision of the corpora- 
tion, and to the successful students, after competitive ex- 
aminations, certificates of efficiency are presented. In this 
way, there is maintained a steady flow of capable welders. 
Of course, welders’ wages, like all other salaries, have gone 
up considerably in Britain since the war set in, but it must 
not be supposed that they anywhere approach what to us 
are the princely sums of American works. The London 
men’s wages have gone up from 20 cents per hour in pre- 
war days to, in some cases, 40 cents, though the general 
level is lower than this. In this, as in so many other di- 
rections, we have traveled far. Now, whether your engineer- 
ing trading corporation be “controlled” by the government 
here as many thousands of such firms are all over the 
kingdom the government committees largely fix the wages. 
We have what is called a “Wages of Production Committee,” 
which, with or without complaint from workers for individual 
firms, from time to time meets and awards new increases 
to cover the rising cost of living. The awards of the com- 
mittee are to all intents and purposes Jaws. Perhaps in the 
absence of collective details as to the whole welding in- 
dustry in Britain a glance at the output of the livest busi- 
ness organization of the kind in the United Kingdom will 
best show how splendidly this industry is meeting the in- 
sistent demands of the British war machine.’ 

“I had a chat yesterday with C. W. Brett, the managing 
directer and general manager of Barimar, Ltd., of 10 Poland 
Street, Oxford Street, London, a firm of scientific welding 
engineers, which is by common consent at the head of the 
whole industry in Britain. Though still a very young man 
in the early thirties, Mr. Brett in conjunction with his col- 
league, H. E. Lamplough, works director, has built up a 
tremendous welding business here in the heart of London. 
Hither have been pouring in by thousands, fractured ma- 
chines from all parts of the British Isles, aye, and even from 
the battle fronts of France and Flanders. 

Thousands of motor lorries and other petrol propelled 
vehicles engaged in the transportation of army supplies are 
being kept in commission by Barimar’s special processes. 
Harassed medical men in civil practice straining every nerve 
to do their own work and the work of colleagues on the 
battle front urgently appeal to Barimar to help them out 
of their transport troubles. In most cases autocar manu- 
facturers have ceased to make private cars and spare parts, 
and if they had not you could not buy a new car without a 
government permit. 

“All these factories are engaged on work of national im- 
portance, and, thanks to the wonderful energy and the active 
co-operation of all the men in the macliine shops the British 
men on all fronts are magnificently supplied with engines of 
war, shells, bombs and munitions far in excess of anything 
that the wily German has been able to assemble. 

“Here is a typical handful from a sheaf of letters and 
telegrams that daily reach Barimar. An important staff 
officer from the western front is temporarily stalled at a 
well-known southern sea port whence military men by the 
thousand weekly pass and repass to the seat of war. His 
car is badly holed. Can he have it in three days? He must 
have it for immediate use in Flanders. A shipbuilding firm 
in the north, of world-wide fame, has got among its patients 
a British submarine. A vital part of the engines must go 
through the mufflers and the flame and emerge free from dis- 
tortion. Can Barimar do this? An urgent wire also from 
the north comes from a place which bears the same name 
as America’s capitol, the seat of government. There ma- 
chinery worth tens of thousands of dollars is held up, use- 
less, by a bad break. Can this be got going by Barimar ex- 
perts? Away in the west a British firm making some of the 
best known oil engines in the world is in like trouble. In 
the midlands probably the largest firm of cash chemists in 
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the universe, whose name is a household word in Britain, 
is temporarily held up. Another task for Barimar. Here 
from three well-known British air craft centers are different 
demands, all of equal urgency, calling for the instant atten- 
tion of scientific welders. Nothing else will do. 

“And so on and so on. To me it seemed varvelous that 
a profession whose history dated back no further than ten or 
twenty years should have so soon become practically indis- 
pensable to the well being of the engineering world. 

“That this is so is largely due to private enterprise. In 
Britain, Barimar, Ltd., have probably got the most compre- 
hensive system of scientific welding that there is to be found 
in Europe. Here no fewer than six different processes of 
welding are in operation, including: Barimar metallurgical 
process; oxy-hydrogen welding; Oxy-acetylene welding; 
electric welding and brazing. 

“Barimar largely owes its efficiency to the fact that its 
principals and many of its working experts have been en- 
gaged in this highly technical business something like ten 
years without a break. So pre-eminent has it become in its 
own line of business that the chiefs recently received a re- 
quest from the officer in control of a well-known official 
training college at Woolwich to permit the army men to 
proceed to Barimar works for instructional purposes. Of a 
receptive frame of mind Mr. Brett is ever alert to improve 
and add to the effectiveness of the system, and at the present 
moment three additional processes, two of them entirely 
new, are being investigated and tested with a view to intro- 
duction. 

“Chrome nickel and chrome vanadium have been success 
fully welded by Barimar. Nickel steel is used for welding 
crank shafts, axle shafts, teeth on crown, gear and bevel 
wheels. Nickel, vanadium, chromium, tungsten and cobolt 
are the principal metals alloyed with steel. Either can be 
used in conjunction with others in various proportions in 
the repair of crank shafts, gears, bevels, etc. A broken 
shaft of 40-ton tensile steel has been welded and the part 
has stood a strain of 50-ton tensile without injury or weak- 
ness to the part next to the weld. Complete success can 
practically be guaranteed in repairing crank shafts, gear 
wheels and steel parts if the exact percentage of alloys in 
parts under repair is known so that the same percentage 
and alloys may be used in process of welding. 

“A good idea of the operations of this—the premier British 
firm may be gathered from the results of the last year or 
two’s activities. The firm’s filing system is probably far 
and away the most scientific and elaborate of the kind any- 
where in use in firms of this description. I asked Mr. Brett 
to give me something in the way of figures to show the out- 
put of newly created of rehabilitated parts and in a few 
moments I received the result of calculations which gave a 
total of 17,000. What this means to Britain just now may 
best be gathered from the figures that go to make up the 
total. These show that Barimar had then reconstituted for 
the nation: 











Aeroplanes 1,700 
Transport vehicles 5,100 
Admiralty parts 1,700 
Commercial cars and lorries 4,250 





Motors on government work, ambulances, etc__.4,250 


“Just now the firm are devoting special attention to the 
question of air craft. Britain is at the moment out to do 
for the aerial arms exactly what Mr. Lloyd George, as 
minister of munitions, did for the artillery two years ago. If 
is now largely recognized that an overwhelming aerial force 
will do more than anything else to bring this colossal war 
to a conclusion, and Barimar intends to do everything in 
its power to help to maintain the efficiency of the nation’s 
air craft.” 











HEAT PRODUCTION in the 
KELECTRIC ARC 


By Otis Allen Kenyon* 


N FUSION welding the electric metallic arc is simply a 

heating agent, and its total heat production is equal to the 
watt consumption; that is, the volts across the are multi- 
plied by the amperes through it. However, contrary to what 
we might first think, the temperature of the metal bears no 
definite relation to the total heat in the arc, but varies 
widely with the distribution of that heat. 

First of all the temperature of the metal depends upon 
the rate at which the metal melts, because for a given total 
heat, the greater the quantity of the metal passing through 
the arc the lower will be the temperature. 

The rate of melting depends upon the heat production in 
the metal at and near the working end of the pencil, and this 
in turn depends upon the current, because as the current in- 
creases the resistance decreases, leaving the voltage con- 
sumed at that point practically constant, so that the heat 


Fig.] - Melting Curve for Welding Pencil 
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production varies approximately in direct proportion with 
the current in amperes. 

In Fig. 1 we show the result of tests that bear out in a 
general way the above statement. This curve is called a 
melting curve and indicates the feet of pencil melted per 
hour with different values of current for a definite size of 
pencil. 

As the metal must melt before it leaves the pencil, it is 
above its critical temperature, and unless it is cooled quickly, 
it will become coarse grained, but before it can be deposited 
in the weld and fused with the work, it must pass through 
the arc proper and be subjected to its high temperature. 


The longer the arc stream the higher the voltage, and 
this voltage is not appreciably affected by the current 
through the arc, but only by the length of the arc. There- 
fore, the shorter the arc, the less the metal is overheated, 
and the quicker it will return below the critical tempera- 
ture. Indeed it can return so quickly, that its grain size 


*Arc. Welding Machine Co., New York, 


will be entirely satisfactory, while on the other hand, with 
an arc length only slightly greater, the metal will be so 
overheated, as to be practically ruined. The effects of 
voltage and the choice of voltage for different kinds of 
work, we leave to a later article. In the present instance, 
we are limiting ourselves to the effect of current. 

To simplify the focussing of these ideas, we assume 
that the current determines the rate of flow of metal 
from the pencil. Also together with the heat brought in 
by the arriving metal, current determines the temperature 
at the point where fusion takes place in the weld, and in 
this latter case it helps to determine the depth of penetra- 
tion of the melting or fusing. 

Some claim that the current has a decided effect on the 
strength of the weld, and that there is a critical current 
at which a strong weld is made, and that only a slight 
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deviation above or below this value will cause a marked 
falling off in strength. We have not found this to be 
true in practice, and therefore tests were made to study this 
phenomena. 


In order to determine, if possible, the correctness of 
our theory regarding the effect of current above melting 
rate and depth of penetration, tests were made on three 
types of joints, shown in Fig. 2. 

(a) Full Bevel 

(b) Half Bevel 

(c) Square 
and used six values of current in each case, namely: (1) 
80, (2) 90, (3) 100, (4) 110, (5) 120, (6) 130-amp. 

The results of these tests are given in table I. The test 
numbers correspond to the numbers at the bottom of the 
test pieces in Fig. 3, which shows the broken specimens. 
The tests of the pieces after the welding was completed, 
were made by the Pittsburgh Testing Laboratories. 

All specimens shown in table 1 were welded as near 
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flush as possible, and machined to the same thickness as 
the original plate. 

It will be noted: 

1—That the current did not affect the strength. 

2—That with the full bevel joint where the arc came into 
direct contact with the entire surface to be fused, that all 
welds were stronger than the material itself. 

3—That in the half bevel and square joints where pene- 
tration is necessary in order to fuse the entire section of 
the joint, that the pieces welded at low currents broke in 
the weld, while those at high currents broken outside. 

4—That excellent welds can be made over a wide range 
of current variation, providing there is current enough to 
produce the proper depth of fusion in the joint, providing 
always the voltage never exceeds a comparatively low 
value. (In these tests there was between 18 and 22 volts.) 

5—That the value of the current does not affect the 
quality of the metal, but simply the quality of the weld, as 
determined by penetration of fushion. 

Although the value of the current does not affect directly 
the quality of the weld, it does affect the speed, both as 
to melting, speed, and ease of working. 

For each size of pencil there is definite range of current 
within which it is practical to work. If the current is too 
low, difficulty is experienced in securing the proper pene- 
tration of fusion, and also maintaining the arc. If the cur- 


SERVICE OVERSEAS, 


Welders are wanted for early service overseas. The mer 
in the front line trench need the help and co-operation oi 
skilled men back of the lines, and welders are wanted at 
once for the Enlisted Ordnance Corps, National Army 


Uncle Sam is calling on our trade to come across and 
help his fighting men. There is a lot of work to be do: 
over there, and the call has gone out for welders between 
the ages of 18 and 40, who want to do their bit, and who 
know their job. 


Modern war is a tremendous business, and the army that 
wins, 1s the army which has the best equipment and the 
best men. The men are over there now—-they are ready 
to go ahead, but they still need experts in our line to repair 
and maintain their equipment. There 1s a fine chance for 
every man who wants to help. 

Write to the Chief of Ordnance, War Department, Wash- 
ington, D. C. 





D-B OPEN NEW OFFICES. 


New sales offices have been opened by the company during 
the past year, and with general offices at Jersey City, addi 
tional sales offices are now located in the following cities: 
New York, Boston, Philadelphia, Pittsburgh, Cleveland, Cin 
cinnati, Chicago, Detroit, St. Louis, Seattle, San Francisco, 














rent is too high, the pencil melts too rapidly for proper 
manipulation, and also making the operation of welding 
unnecessarily difficult. 


TABLE 1—RESULTS OF PULLED TESTS ON 
WELDED SPECIMENS. 
No. Strength. 


Test. Type. Amperes. Yield. Break. Location. 
1 A 80 31,540 51,040 Mat. 
2 A 90 45,400 59,440 Mat. 
3 A 100 41,790 54,680 Mat. 
4 A 110 45,500 59,770 Mat. 
5 A 120 34,790 56,310 Mat. 
6 A 130 42,490 56,190 Mat. 
7 B 80 37,700 57,590 Weld 
8 B 90 32,290 51,440 Weld 
9 B 100 29,000 40,790 Weld 

10 B 110 43,910 43,830 Weld 

11 B 120 30,540 49,650 Mat. 

12 B 130 32,430 51,980 Mat. 

13 Cc 80 31,170 49,840 Weld 

14 Cc 90 39,580 40,690 Weld 

15 Cc 100 43,130 57,270 Mat. 

16 Cc 110 31,960 52,800 Weld 

17 G 120 41,780 57,120 Mat. 

18 Cc 130 39,160 57,780 Mat. 

37 A Gas 28,360 38,390 Weld 

38 B NE £2 vite be 38,260 Weld 

39 = Gas 34,200 50,310 Weld 





Los Angeles, with the Carter Welding Company as general 
dealers in Toronto, Ontario. 

The Davis-Bournonville Co., Jersey City, has recently 
opened a government sales office in the Colorado Building, 
Washington, D. C., with Henry R. Swartley, Jr., resident 
manager. The company manufactures oxy-acetylene welding 
and cutting apparatus and oxygen and hydrogen producing 
apparatus, which is being used extensively by both army and 
navy. 





DOLLARS IN THE SCRAP PILE. 


Saving hundreds and even thousand of dollars every year 
through an analysis of the scrap-pile is not a theory, but an 
actual demonstration one may meet with in many of the larger 
machinery plants, factories and mines of the country. 

Now that the country is at war and all the departments of the 
government are calling for conservation of this, that and the 
other thing, plant owners are thinking twice and scratching their 
heads, before discarding a broken machine or a partly worn ap- 
paratus or tools of any kind. Through the various modern 
processes of welding—and especially through electrical and oxy- 
acetylene welding—machines, tools and materials are reclaimed 
and put back to work earning profits, rather than being sold to 
the junk man for old iron 
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OXY-ACETYLENE STEEL 
CUTTING 


By William Herron 


The cutting of steel plates, channels, angles, eyebeams, 
etc., by the oxy-acetylene process has become one of the 
most important operations in the fabrication of steel struc- 
tures in the ship building industry, steel mills, locomotive 
plants, boiler shops, etc., within the past four years, and 
in consideration of its rapid strides it is reasonable to fore- 
see greater use and application for it. 

In proportion to the important place which it has so 
meritoriously won in these industries the process has re- 
ceived but little study by those who regard it as indis- 
pensable, and while the results of its use have been found 
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Fig. 1 


so satisfactory by them it is well to say that it is now doing 
but a small percentage of the work for which it is capable 
of accomplishing. 

There are many factors which are overlooked in the exe- 
cution of the work, due primarily, to the unfamiliarity with 
the process by which those with whom it has been put in 
trust. 

The advantages of cutting steel by this process over that 
of any other method is unquestionably in its favor. Steel 
of any thickness can be cut into any shape with speed vary- 
ing from four to twenty inches or more per minute at a 
decided saving in both time and labor over all other methods. 
It is true that the cutting torch is on a par in usefulness 
with the pneumatic hammer and its use would be as indis- 
pensable as the latter in every case. 

Since the advent of the oxy-acetylene welding process 
several years ago the use of the same two gases for cutting 
steel eventually followed, and has made as rapid progress 
in the manufacturing world as the welding process itself. 
It has taken these past four years to bring to its present 
state of efficiency: the welding and cutting equipment so es- 
sential to the proper manipulation of the oxy-acetylene 


New York Navy Yard 


flame, so that now it is not a question of better instruments 
but to what new line of manufacturing the process can be 
made to serve for both welding and cutting. 
Cutting Action of Oxygen 
The burning or cutting of steel being a chemical action 
(and not a mechanical or melting one as it is so often sup- 
posed) it is absolutely necessary to understand fully its the- 
ory. The theory made clear covering this action, being, that 
oxide of steel burns, and is consumed at a lower temperature 
than is the metal itself, therefore, in an atmosphere of 
oxygen molten steel will oxidize, the oxide will burn, creat- 
ing intense heat, keeping the metal always at the melting 
point and as rapidly as new oxide is formed it is burned, 
until the steel is completely consumed. Therefore, a prop- 
erly designed instrument using a highly concentrated heat 
as the combustion of oxyger and acetylene produces, to- 
gether with the means of exposing the heated area to a 
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stream of oxygen will result in the proper guidance of the 


burn. On this principle lies the introduction of the’ oxy- 
acetylene cutting process. 


Design of Torches 

In the cutting torch we have two distinct features, 
namely, the heating jets and the cutting jet. In starting a 
line of cut the heating flames bring the metal to a red 
heat to start combustion, the cutting stream of oxygen, 
which, on the opening of a finger valve is impinged on the 
heated spot starts its burning action immediately. When 
the oxide has started burning it creates the greater part 
of the heat necessary for combustion from the high tem- 
perature generated, the pressure of the oxygen forcing the 
burnt oxide through the metal in a perpendicular line. 
Theoretically there is enough heat in this combustion to 
carry on the cutting, but, due to the unsteadiness of the 
hand and the necessity for heating the steel to start the 
cutting action an auxillary heat is required to maintain the 
heat in advance of the cutting oxygen. This action con- 
tinues along a line of cut and renders the cutting of steel 
a very practical process. 

The numerous makes of cutting torches at present on the 
market vary but slightly in general principles, the manu- 
facturers developing their product more or less, along a 
standard design, this being especially noted in the almost 
universal adaptation of a 90 degree head, where formerly 
at least one-half of the torches manufactured were of the 
100 or 110 degree type. (Fig. 1.) There still remains how- 
ever a difference in the style of tip used. This difference 
can be arranged into three classes (Figs. 2, A, B and C.) 
The two flame, the concentric three flame and the concentric 
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six flame types. For free hand cutting all three types are 
equally as effective that is, they consume when properly ad- 
justed approximately the same quantity of gases for a given 
thickness, manufaeturers emphasizing the use of the proper 
pressure of both oxygen and acetylene for which their 
torches have been designed. For machine cutting of irreg- 
ular shapes the six or multi-flame type is used exclusively. 
There is also a variance in the method of opening the valve 
for controlling the cutting oxygen, some torches having a 
trigger movement similar to that of a rifle, others a button 
on the torch handle which is pressed by the thumb, and still 
another type having a knobbed pin which is snapped down 
on the side of the handle. All three styles of valves beirg 
held open or closed automatically. There are also a few 
special kinds of hand cutting torches, the one most exten- 
sively used being the circular cutting torch which is so con- 
structed as to be held vertically and revolved on a trammel 
which can be adjusted to cut a circle of any diameter up 
to twenty-four inches. Where circles are cut this style of 
torch proves to be a decided advantage in producing a perfect 
circle with parallel walls. 

There has been offered in a torch recently introduced on 
the market a new design of valve control for regulating the 
pressure of the cutting oxygen. The arrangement being 
that of a lever which runs parallel with the torch handle, 
when the oxygen is to be applied the operator tightens his 
grasp on the handle, and likewise the lever, allowing it to 
slip the desired number of notches where it is held auto- 

















matically in place. There are five notches, each one repre- 
senting an increase of pressure. Where plates of varying 
thickness are cut it aids in conserving the consumption of 
oxygen by having the regulation of the pressure at the 
operator’s immediate control, instead of requiring the adjust- 
ment of the regulators at the cylinder for every change in 
plate thickness which takes up considerable time. 


Classification of Operators 

Operators of cutting torches are classed throughout the 
steel industries as BURNERS, the title benefitting them in 
every respect, for we find as a general rule nothing more 
than a burn in the work which they perform. So much 
attention has been given to welding, so closely related inas- 
much as the principle of combustion is concerned, that it 
has induced skilful workmen to study the art, but with the 
cutting process it has been unfortunately the reverse. There 
are, no doubt, less than ten percent of the operators of 
cutting torches at the present time who understand the 
action of their flame; the limit of their skill being in guiding 
the torch along a chalk line and burning the steel, thereby 
severing the pieces. They cherish the idea that the force 
of the oxygen against the steel alone carries out the cutting. 

One of the principle reasons for these conditions being 
that superintendents and foremen know as little about the 
cutting process as do the operators themselves, and cannot 
therefore, detect good work from bad. This results in hav- 
ing the art remain always on the same plane. Another rea- 
son, also due to lack of knowledge of the prerequisites of 
an operator, is, that the BURNER is extracted from amongst 
the helpers of different classes of mechanics, and is, more 
or less, without skill in the use of any tool, let alone a cut- 
ting torch. The desire to handle a torch is enticing to the 


average helper and he applies to his foreman for the nex: 
opportunity to lean the operation of a torch. The forema; 
who considers it only as an untrained mechanic’s job, a: 
the superintendent anxious to keep the wage scale as 

as possible, deem it a good more to “let the young felloy 
have a chance.” After a week or more of breaking in with 
fellow BURNER he is given an outfit of his own and 
proclaimed eligible to BURN. He daily learns to cut faste: 
and in his own opinion better, but he never known why his 
torch cuts, for few of his class understand the seeming!, 
mysterious action of the cutting flames. While it is no 
necessary that these men should be drawn from the welding 
ranks, it is necessary that apprentices should be instructed 
in the use of the torch by skilled operators. 


Pure and Impure Oxygen 
The most essential factor in the accomplishment of a good 


cut is the use of pure oxygen. This fact cannot be dealt 
with too much. Oxygen produced by electrolysis of water 
being generally the purest, while that derived from the at- 
mosphere being many times decidedly inferior. It has bee: 
ascertained that oxygen containing as little as 8 per cent of 


foreign gases is unfit for cutting, while the cleaner the cut 














Fig. 4. Views A, B, C and D 


will be and the more economically it will be made as the 
percentage of foreign gases decreases. 

In Fig. 3 is shown a cut of one-half-inch steel made with 
pure oxygen (99 per cent pure) and that of a cut made with 
impure oxygen (97 per cent pure). The cut A being accom- 
plished by a pressure of 20 pounds and at the rate of 11 inches 
per minute using an acetylene pressure of one and a half 
pounds. B shows the cut made with impure oxygen on the 
same thickness at a pressure of 50 pounds with the same pres- 
sure of acetylene and at the rate of 9 inches per minute. It 
will be seen from this that it requires 150 per cent more 
oxygen of impure quality to accomplish the same results as 
that obtained by the use of the better grade, not to mention 
the increased width of the cut, the added time required to cut 
the same length and the depositing of unburnt oxide along 
the line of cut. 

The majority of superintendents and foremen in plants 
where the process is being used extensively have not had 
it made clear to them either by demonstration or by ex- 
planation the value of the use of pure oxygen. To their 
knowledge, oxygen has always been oxygen. Any oxygen 
will cut. Pure oxygen can be purchased as readily as im- 
pure oxygen and the value of it over the poorer quality gas 
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should discontinue its use entirely. Discrimination in the 
purchasing of oxygen will eventually reduce the cost of cut- 
ting almost 60 per cent of its cost today. From this is meant 
the savings in the quantity of oxygen used, the expense of 
chipping slag from the line of cut, reduced speed in cutting, 
handling and express charges of extra cylinders, and num- 
erous other drawbacks which follow the use of the cheaper 
quality oxygen. 
Why Pure Oxygen Excels 

Pure oxygen oxidizes more of the heated metal and much 
faster than does impure oxygen. More oxide is therefore 
completely consumed, which leaves the cutting line free for 
the rapid advance of the cutting stream resulting in a very 
neat and accurate cut. Impure oxygen does not oxidize 
as much of the metal and not as fast as pure oxygen, con- 
sequently, the oxide is not completely consumed. This un- 
burnt oxide impedes the advancement of the cutting stream 
by clinging to the bottom of the cut, preventing the oxygen 
from forcing its way through it. 

We have shown in Fig. 4 the bottom of the line of cut 
of steel cut with pure oxygen and that of steel cut with im- 
pure oxygen. It will be noticed that the cut A made with 
20 pounds pressure of pure oxygen is clean and free from 
slag, while the cuts B, C and D made with 20, 30 and 40 
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Fig. 5. Views A, B, C and D 


pounds pressure of impure oxygen hold much slag, the 
amount decreasing as the pressure is increased. 


Steel Cutters—Not Burners 

The term CUT should be substituted for that of BURN, 
for while burn is predominantly used wherever the process 
is applied its aim is to cut as if by a mechanical means, in- 
stead of to burn as by the melting method. 

BURNERS should be educated into STEEL CUTTERS. 
Proper instruction of this class by an operator understand- 
ing the action of the flame would immediately improve the 
quality of this class of work in those plants where it plays 
such an important part. 

The use of pure oxygen with proper understanding of the 
pressures required in using the various torches is the pre- 
liminary step necessary to acquire this change. Practical 
explanation and demonstration being the course to pursue 
in bringing before the eyes of the operators the more subtler 
reasoning in the execution of their work. An operator once 
shown seldom forgets and in spite of being previously igno- 
rant of the facts which are now pointed out to him he will 
become a skilled operator; his cuts will be clean, straight 
and square, and instead of hammering out or bending off 
pieces as heretofore, they will drop off automatically, due 
principally to the use of pure oxygen. As in many other 
arts which require skill in turning out accurate work it is 
the natural tendency of a steel cutter after he is once shown 
superior work, to compete with his fellow worker in at- 
taining an ideal cut of steel. 


A first-class steel cutter should cut with the consumption 
of a minimum amount of oxygen and acetylene, ascertaining 
the proper pressure for a given thickness of plate by the 
working pressure indicated on the gauges. To explain this 
more fully. In Fig. 5 we have it shown that we accomplish 
the same results by the use of 20 pounds pressure of oxygen 
that we do by using either 30, 40 or 50 pounds pressure. A 
cut cannot be made faster or better by increasing the pres- 
sure, but on the other hand it is made considerably worse, 
inasmuch as if makes a thicker cut and the edges are not as 
keen. With poorer quality oxygen it is different, in, that 
by increasing the pressure a slightly cleaner cut is made, due 
to the fact that the heated area is exposed to a greater quan- 
tity of oxygen which attacks the oxide at a greater velocity, 
the increased pressure forcing the slag away from the cut. 
Fig. 6 shows cuts made with impure oxygen at 20, 30, 40 
and 50 pounds pressure. A comparison with those cut with 
pure oxygen clearly shows the difference. 

The prevailing idea that there is less skill needed for cut- 
ting than there is for welding is more or less unfounded. 
A good steel cutter must cultivate skill equal to that of the 
welder in welding, for both arts run hand in hand. He 
must have a steady hand for the proper guidance of the 
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Fig. 6 Views A, B, C and D 


torch and be able to move it along a line with uniform 
speed. He must be able to adjust the pressure of his gases 
so that there will be sufficient heat to maintain the com- 
bustion action of the cutting oxygen. Too much heat will 
cause an undue melting of the metal which leaves a very 
blunt edge on the pieces cut, besides causing particles of 
slag to fly back into the mouth of the cutting and heating 
jets, causing flash backs of the heating flame and diverting 
the stream of cutting oxygen which cuts the metal in curious 
shapes. Too little heat will prolong the time necessary for 
cutting a given length with the consequent loss of oxygen. 
A study of the heating flame is necessary to determine the 
exact heat required for the different thicknesses of metal. 

Operators should study their gauges. Working pressures 
for the heating flames and the cutting stream should be 
adjusted at the regulators and not at the torch, as is so 
often the case. The average pressure of oxygen required 
by the different makes of torches is about 5 pounds pres- 
sure to every eighth inch of thickness. This applies to the 
use of pure oxygen; with impure oxygen the pressure will 
increase accordingly. Gauges are very delicate instruments 
and will not stand very much abuse. With proper care, 
however, they will read accurately for many years. 

The tips of the cutting torch should be kept clean by fre- 
quent use of a smooth wire for loosening particles which 
adhere to the orifices and fly into the bore for a short dis- 
tance. When the jets become coated it offers resistance to 
the gases, especially the cutting oxygen whose path is 
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swerved, resulting in a spread at the jet. 

Hose lines should be tested regularly, especially the oxy- 
gen line, not only does a leak cause a waste of gas but the 
pressure at the torch cannot be kept uniform. A leaky hose 
always invites trouble and many fatal accidents have been 
caused by negligence in this regard. An operator is judged 
by the condition of his apparatus, and, as a general rule, his 
work corresponds thereto. 

Until there is introduced amongst the operators in this 
field enthusiasm for more skilful work, we cannot look for- 
ward for any appreciable advancement in the art. Manu- 
facturers of equipment have reached a point in the develop- 
ment of their apparatus which meets every requirement of 
the vast number of users at the present day. When the 
human element of practice reaches the point where it will 
welcome more precise instruments there will be in readiness 
very possible improvement necessary for increased efficiency 
of operation. 

Cutting Machines 

There are on the market at the present time a few types 
of cutting machines which, when properly controlled, pro- 
duce most excellent work. We find however that much un- 
favorable criticism has been accorded many of these ma- 
chines, due entirely to the misunderstanding of their action 
by operators and superiors. In a few plants cutting ma- 
chines have been discarded or used sparingly because of the 
lack of skilled operators. 


A machine designed for cutting heavy plates has found a 
wide field of usefulness. The unit is very compact, com- 
prising a small motor mounted on wheels which are guided 
by grooved tracks, and a torch with a specially designed tip. 
The cutting atcomplished by the use of this machine cannot 
be duplicated by any other process. The torch being guided 
along the line of cut at a uniform rate of speed and without 
any deflection of the cutting stream produces a very smooth 
cut, perfectly straight and square. This machine is limited 
however to straight line work and can be used to cut thick- 
nesses of one inch and up. 

Another machine on the pantograph principle has also 
been introduced and in plants where duplicate pieces of ir- 
regular shapes are required it has been found to be indis- 
pensable. The torch or torches on this machine are also 
moved at a uniform speed by a small electric motor. A 
pattern of the shape to be cut is followed along its lines by 
a guide which in turn moves the arms of the machine which 
holds the torches. This machine produces a very accurate 
cut regardless of the shape of the pattern and the work turned 
out cannot be duplicated by any other process. In machine 
cutting the use of pure oxygen also plays a most important 
part in giving both a smoother and faster cut and eliminat- 
ing all chances of interruption by the accumulation of slag 
at the bottom of the line of cut met with by the use of im- 
pure oxygen. 

Methods of Improvement 


Aside from the advantages to be obtained ftom the use 
of better oxygen a word may be said regarding equipment. 
In a great many shops too little attention has been paid to 
the requirements of the worker, which has resulted in check- 
ing the innate desire of the average operator to produce a 
better grade of work. Steel carts which hold in a very 
compact manner a complete cutting unit assists in making 
the work of the operator easier and greatly increases the 
flexibility of the operation. Besides having a torch for 
straight and free hand cutting, each operator should be sup- 
plied with a circular cutting torch.. Circles, especially when 
less than six inches in diameter, when cut free handed are 
much out of line and require a great deal of trimming to be 
made uniform. The circular cutting torch can be attached 
in a few minutes, and it is well worth this little while to 
make the change even for the cutting of only one or two 


circles. Circles cut with this type torch are cut much faster 
and with a less expenditure of energy. 

Many operators never see the sense in wearing glasses, 
and it is pointed out that these are most generally the poor- 
est class of operators. The brilliant light thrown off by the 
buring of the steel is very harmful to the eyes and a shaded 
glass should be used. A black glass not very dark, so that 
center punch marks and the chalk line can be seen, has been 
found to protect the eyes very satisfactorily. Aside from 
protecting the eyes from the strong light they also help 
in keeping sparks and flakes thrown off by the heat from 
flying up into the eyes. 

In those industries where a score or more of operators 
are employed, they should be controlled by a chief operato: 
who understands fully the oxy-acetylene process of cutting; 
preferably a man who is a first-class artisan and possessing 
knowledge of the apparatus used. Such a man would over 
see the work done by individual operators, and could instruct 
those who lack skill in using the torch and adjusting thei: 
gauges, thereby increasing the efficiency of this group of 
workers. Expenses of cutting could be reduced enormously 
by having those operators who use an excessive amount of 
oxygen and acetylene reduce their working pressure to th: 
minimum required to cut steel of the various thicknesses. 

A foreman in charge of steel cutters alone would accom- 
plish much more than by having the regular shop foreman 
oversee this class of work. His efforts could be confined 
to providing all the needs of the operators, such as th: 
handling of the full and discharged cylinders, apportioning 
the work, instructing, etc. In general, assuming responsi- 
bility for the cutting in a systematic and economical man 
ner. Expenses of cutting will never be reduced unless such 
steps are taken for development along these lines. Records 
should be kept of all work on forms devised for this pur- 
pose, the facts ascertained would aid in setting laws to 
govern the work and workers. 


There is an advantage in using standard equipment 
throughout a plant. Where torches of the same type are 
used operators can be judged as to their individual ability 
more accurately, for it cannot be the fault of torch desien 
which would prevent one operator from producing work 
equal to that of another. Another advantage being that 
fittings are interchangeable and a supply of parts can be 
kept in stock for repairs at any time, wrenches fitting one 
outfit will fit all, and many other benefits resulting there- 
from. 

Other Steels and Gases 

While it is not desirable to delve into the cutting of 
various grades of steels and heavy plates, it may be said that 
in regard to thickness the principle is precisely the same, 
while the cutting of all steels excepting those containing a 
high percentage of carbon is also the same. In high carbon 
steel the melting point of the metal is much lower, which 
causes the oxide to fuse at almost the same degree of heat 
as the metal itself. High carbon steel is cut, however, but 
with less speed than mild steel and the cut is not as smooth. 
Mild steel as is known melts at 2860 degrees Fah., while 
high carbon steel melts as low as 2500 degrees. 

In mild steel, cutting by the process has absolutely no 
effect on the structure of the metal along the line of cut. 
Analysis has shown that the quality of the metal in this 
area is not affected in the least by the action of the cutting 
flame. The same can be said of carbon steel. In many 
instances dies have been cut from this steel whose cutting 
surface was machined but a few thousands, the metal being 
unharmed in any degree. 

In a few special steels such as that used for armor plate 
it is impossible to machine the edge which has been cut 
by the process, due to the air chill which it receives. The 
special heat treatment of this steel undergone in its manu- 

(Continued on Page 34) 
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WELDING CAST IRON WITH THE ELECTRIC ARC. 





By Robert E. Kinkead.* 

The rapid development of the Electric Arc Welding process 
has brought forth the question of its adaptability to 
of grey iron. Like many other new processes, the Electric Arc 
Welding process has suffered a good deal from over enthu- 


the welding 


siastic partisans who have had more or less inaccurate informa- 
tion. Welding with the heat of an Electric Arc is, indeed, a won- 
derful process, and the things which have been accomplished with 
it are sufficienf cause for all of the enthusiasm which has been 
aroused. Yet it is worth while to keep pretty close to Nature 
in fundamental facts in applying the process, particularly to 
the welding of grey iron. 

Grey iron can readily be welded by any of the autogenous 
welding processes. It cannot be welded in a forge fire. The 
principal of the autogenous weld is that the metals to be welded 
are heated to a molten state and made to consolidate into a 
homogenous mass. 
forge welding process in that no mechanical pressure is re- 
quired to make the weld, due to the high temperature of the 
metals. It is evident, therefore, that any two pieces of the 
same metal may be welded together by an autogenous welding 
process. It does not follow, however, that any two pieces of 
the same metal may be welded by any of the autogenous weld- 
ing processes; for instance, brass cannot be welded by the 
Electric Arc process, owing to the fact that the temperature 
of the Electric Arc is too high to apply to brass. Different 
metals which have an affinity for each other at high tempera- 
tures or which alloy may also be autogenously welded. 

The autogenous welding processes in the chronological order 
of their application are the Thermite Welding Process, ‘the 
Oxy-acetylene Welding Process and the Electric Arc Weld- 
ing Process. 


Autogenous welding differs from the older 


The old way of welding grey iron in the foundry was to 
embed the casting in the sand and pour hot metal over the 
fractui. until it became hot enough at that point to unite with 
the iron which was being poured over the fracture. In prin- 
ciple, this was autogenous welding. In the newer processes, 
instead of heating the fracture to a molten state by pouring het 
iron on it, the oxy-acetylene flame or electric arc furnishes the 
intense local heat for this purpose. The grey iron to le added 
is in the form of a rod and is called a “melt bar.” It is usually 
of a high silicon content so that it flows readily. The two dif- 
ficulties encountered in the welding of cast iron arise from ex- 
pansion and contraction of the local area heated by the gas 
flame or the Arc, and the tendency of the weld to become hard 
when the casting hus cooled. Grey iron is difficult to weld suc- 
cessfully by any of the autogenous welding processes because 
of these two facts. With the proper equipment of preheating 
furnaces, skilled operators, etc., it is possible to sucessfully weld 
95 per cent of the broken grey iron castings that are worth 
repairing, using the oxy-acetylene process. Probably 80 per 
cent of the broken castings can be welded with the carbon 
electrode electric arc welding process. A well equipped shop has 
both the oxy-acetylene and electric arc apparatus and uses the 
arc where possible, due to its very low cost of operation. 

Recent attempts have been made to weld grey iron by the 
Metal Electrode Arc Welding Process, using a steel electrode. In 
this method the arc is drawn between a steel rod and the casting. 
The heat of the arc melts the rod and a small area of the casting. 
Molten steel from the rod merely drops on the casting. The pos- 
sibilities of this plan seem somewhat limited, however, due to 
the fact that the steel deposited on grey iron when both metals 
are molten, absorbs a high percentage of carbon, and becomes 
very brittle. This process when apylied without preheating the 
casting results in a very unreliable “weld.” The localization 
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of the heat in the metal electrode are process is so great that 
the metal goes through the heat cycle; i. e. is brought to the 
molten state and cooled in a very few seconds. Probably in 
ordinary operations of this kind a unit volume of grey iron at 
the fusion line passes through this heat cycle in a matter of five 
seconds. The effect on the grey iron which has suffered this 
treatment is practically the same as if the iron were heated to 
The effect on the steel 
which has been deposited on the grey iron and is near the sat- 
The net result of this 
practice is to give metal at the time of fusion which is as hard 
and brittle as glass, because on the cast iron side of the line 
of fusion we have chilled iron, and on the steel side, quenched 
high carbon steel. 


a molten state and quenched in water. 


uration point m carbon is the same. 


There are a number of castings on which such a weld is good 
enough, but on any casting the failure of which carries with 
it the possibility of death and destruction, to use such a weld 
is to court disaster. 

The very properties of the Metal Electrode Arc Welding Pro- 
cess which makes it serviceable in steel welding, namely, great 
localization of heat, make it difficult to weld on grey iron. Some 
very excellent work has been done using the Metal Electrode 
Process, using a cast iron Metal Electrode instead of a Steel 
Electrode, and preheating the casting carefully before welding. 
In this process it is desirable to have the cast iron electrode 
on the positive side of the welding line. In some applications 
the flow of the metal is controlled better using the cast iron 
electrode rather than the cast iron melting bar with a carbon 
arc, 


Welding cast iron with the electric arc process is a prac- 
tice which will be very common within a few years. Any good 
oxy-acetylene operator with two years’ experience in general 
repair work can handle the are process and accomplish, with 
a few exceptions, the same things which may be accomplished 
using the oxy-acetylene process. The exceptions are jobs 
where grey iron of a section less than one-fourth inch in thick- 
ness is to be welded. The application to the welding of the cast 
iron has already been shown to be possible and to be consid- 
erably cheaper in operation than the gas process. Whenever it 
becomes possible to perform a certain operation at a lower net 
cost by a new method, that method becomes an economic neces- 
sity. 

The rather high initial cost of the electric arc welding equip- 
ment has been the principal cause of its slow progress in this 
field. The highly skilled operator of the gas process, who sev- 
eral years ago went into business for himself with a small 
amount of capital, now appears as the head of a prosperous com- 
mercial welding company; and while in the past he may have 
stood loyally by the gas process, because this was his “first 
love,” it seems highly probably that the fact that he can make 
more money by welding the same jobs with the electric arc pro- 
cess will make it very attractive to him. 


The commercial operator requires approximately 200 amperes 
welding capacity, and the market price of this equipment is ap- 
proximately $1,500.00 for motor drive, or $1,800.00 for gasoline 
engine drive. 





NEW “SUPERIOR” GENERATOR. 


The Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, 
are placing a new line of acetylene generators on the market. 
A complete description of the new generator will appear in 
a later issue. 





HAUCK BOOK FOR COPPERSMITHS, 
The Haxck Mfg. Co., Brooklyn, N. Y., have issued Bulletin 
No. 92-W, relating to apparatus for the coppersmith and for 


pipe shops. It contains a mass of useful information for the 
welder. 
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Labor Peril in War. 


Pu LABOR problem in its various phases is pressing 

for solution. The men charged with winning the war 
for the United States are discovering that they will fail 
unless the muscle of the country is enlisted on a more satis- 
factory basis. 


Generally speaking, there is no difficulty so far as the 
industries are concerned. The factory workers are well paid. 
The great expansion of war industry during the years the 
United States was a neutral has enabled the manufacturers 
to meet the enormous demands of the Government without 
serious delay. 


In other activities where labor is an important element 
there is a less satisfactory situation. This is true particu- 
larly of the shipbuilding and coal mining industries. 

Both of these industries are the foundation of American 
success in war. Without their full development by plenty 
of labor, other war activities must lag behind or cease 
altogether. 

It is in the shipbuilding industry that labor conditions 
seem to be most unsatisfactory. Several important warships 
have been held up recently by strikes. 

As soon as the Federal conciliators adjust a grievance at 
one yard, a quarrel breaks out in another. As in the coal 
mining industry, the granting of higher wages does not solve 
the difficulty. “ 

If more money would keep the men at work at top speed 


the Government would pay more, within the bounds o! 
reason, rather than see the shipbuilding program fail. 





Training Army Welders 


EHIND the lines in France welders will play an impor- 
tant part. It is said that every machine, every locomotive 
every automobile, and every repair part for the use of ou: 
army must come from this country. A broken part means 
idleness, until a new part is supplied or repairs are made. As 


the shipment of duplicate parts of every sort means not only 
delay but valuable cargo space as well, it would seem impor- 
tant to provide the best talent in emergency repair men. A 


broken automobile truck can’t bring up supplies or ammuni 
tion to our boys. By the same token a fauity weld might 
mean a stalled ammunition truck and the loss of thousands 
of lives. Also, two thousand feet in the air is no place for 
a poor piece of welding. 

The Army should establish several schools of welding at 
once, as a sufficient number of good welders to meet both 
army, navy, and industrial needs are not available. At the 
various cantonments there are thousands of men, of mechan- 
ical experience, who are well qualified to become welders. 
Ninety days’ to four months’ training would make of these 
men the sort of welders we are going to need later. 





Two Years’ Work. 


T IS with a great deal of pleasure that The Welding En- 

gineer directs the attention of the trade to the fact that 
with this issue this publication has completed its second 
year. We feel that we have a just reason for being proud 
of the progress The Welding Engineer has made, which 
by the way is entirely due to the helpful and co-operative 
spirit of the entire trade. We have made mistakes, of course, 
and we shall probably make our share of them in the fu- 
ture, but nevertheless we enter upon our third year’s work 
with a great confidence in the future of welding, and with a 
determination to make The Welding Engineer even mor 
helpful and instructive in 1918. To the good friends m 
every part of the North American Continent who have 
helped us in many ways we offer our thanks and we take 
this opportunity to express the hope that they may par- 
ticipate in the prosperity of the welding industry in 1918. 





Are You a Real Welder? 


AST month we published an announcement under the 

above title. We offered to send out test pieces of steel 
to twenty welders who would make application for them. 
The idea is to have the weld made and returned to The 
Welding Engineer foz inspection and criticism. More than 
125 welders made application for test pieces. The first 
twenty pieces have been sent out and returned and the re- 
sult. of our inspection will be published in the January 
issue of The Welding Engineer. Twenty pieces wili be 
sent to applicants in January, and twenty in February, pieces 
being sent in the order of the receipt of applications. 





The Welders’ Association. 


[' IS'to be hoped that the committee of the International 
Acetylene Association charged with the duty of drafting 
a plan by which all welders may be admitted to member- 
ship in the association will report in the near future. It is 
also to be hoped that the findings and recommendations 
of the committee will be acted upon promptly, to the end 
that the International Acetylene Association may become a 
real constructive force in the welding industry. 

The welding industry needs the help and co-operation of 
a strong aggressive technical society and it is felt that such 
an organization could do much to advance and improve the 
art of welding. 
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NEW ELECTRIC 
A patent has recently been 


SPOT WELDER. 

granted Mr. A. C. Taylor of 
The Taylor Welder Co. to manufacture and market a 
machine employing this new process. The fact that this 
machine will be placed on the market at outright sale will 
without a doubt be welcome news to many manufacturers 
who have use for equipment of this kind, but have held 
the actual installation in abeyance awaiting the final deci- 
sion regarding the spot welder situation in particular; it 
being generally understood that additional litigation is con- 
templated, and it is thought that action will be started at a 
very early date. 

Mr. Taylor, to whom this patent has been granted, has 
for a number of years been closely identified with the 
design and manufacture of electric welding apparatus and 
is one of the pioneers in the spot welding field. He has 
been connected with the Winfield Manufacturing Company 
for a numbr of years past and was one of the organizers 
of the Winfield Electric Welding Machine Co. when that 
concern first placed on the market the Winfield line of 
welders, includins both spot and butt welding machines. Mr. 
Taylor has severed his connection with the latter company, 
but will be retained by the Winfield Manufacturing Com- 
pany to serve in a consulting capacity. 

The Taylor Welder Co. is being incorporated under the 

















laws of the State of Ohio and enters the field with excellent 
prospects for a very successful career. A temporary office 
will be opened at i2 Atlantic St., Warren, O., and it is not 
unlikely that the new company will contract with an estab- 
lished concern to build its product, owing to the fact that 
considerable delay would be experienced were in attempt 
made to build and equip a new plant at this time. 
Directors of the new organization will be elected at a 
very early date and they undoubtedly will select Mr. Tay- 
lor as President, with Mr. A. E. Hackett and J. H. Ewalt, 
Secretary and Treasurer respectively. In addition to his 
duties as Secretary, Mr. Hackett will also have direct super- 
vision of sales: his connections with the Winfield Electric 
Welding Machine Co., which covered a period of several 
years spent in the Engineering Department and for the past 
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year in charge of sales, is sufficient assurance of his ability 
and also that the product of The Taylor Welder Co. will be 
vigorously pushed and a high degree of service maintained 
for the benefit of those using their apparatus. 

The principle employed to produce a weld by this newly 
patented process is illustrated in the small sketch on the ac- 
companying photograph, which represents the electrodes or 
welding dies as seen from the front of the machine. The 
lower horn and the upper point holder together with the 
welding electrodes themselves are split and a suitable in- 
sulating material placed between each piece. The second- 
ary leads from the transformer are likewise separated ard 
cross where the connection is made to the lower horn caus- 
ing the current to be crossed over the path of each other on 
crossed and intersecting lines as illustrated by dotted lines 
in the sketch. A weld so produced has been demonstrated to 
be stronger and also made in a shorter space of time than 
has heretofore been possible with the old process. The use 
of the electric welder for welding material above ™% inch 
in thickness has heretofore been a comparatively slow and 
doubtful operation, in that the electrode, being of copper, 
requires frequent dressing, due to the fact that the pres- 
sure which it is always necessary to apply to properly set the 
work together causes these parts to mushroom or flatten out 
and the time spent to redress them often offsets the saving 
which spot welding would have shown over the old riveting 
method. 

By means of the new process it will be possible to sepa- 
rate the electrodes a sufficient distance to allow other means 
to be used in setting the work together, thereby relieving 
the electrode of that which has always been a detriment and 
only requiring them to conduct the current to the work. 
Thus a large field that has heretofore been beyond the range 
of ordinary welding conditions up to the present time can 
now be reached and developed. 

Another feature which makes this process unique is that 
it can be arranged to operate on multiphase current so that 
the manufacturer generating his own power will not be 
obliged to connect his welder to two sides of a three phase 
circuit with the resulting inconvenience that follows such 
practice, due to the unbalancing of the line and can now 
overcome entirely that objection and use a welder of the 
new type in the same manner as any other multiphase appa- 
ratus is used, 


CUTTING HEAVY RISERS AND SHAFTS. 
Dr. A. Krebs, Consulting Engineer, Boston. 

Thicknesses of 8-inch and more can be classed as heavy 
cutting and special equipment should be used. First of all 
a group of oxygen cylinders coupled with a first class oxy- 
gen regulator of large size is essential. Then it pays to use 
hydrogen instead of acetylene whenever it is handy. Finally 
the cutting torch has to be well designed and great care has 
to be taken that the proportion of hydrogen to oxygen is 
figured out correctly. 

Hydrogen has to fill a double bill. It has to serve as a 
preheating gas and it has to act as a deoxydizing chemical 
to keep the slot clean. A correct proportion of oxygen and 
hydrogen makes the cutting of even the heaviest pieces easy 
—the torch just walks through. 


‘ Square Total Time 
Material Inches Oxygen Min. 
Sees sero... en eee 162 14.00 
BR | REE nano i ahs 200 200 14.00 
ROME: COMES: a 254 250 16.00 
OT ty. EERE eee see 314 3006 18.00 


The pressures used for cutting these heavy thicknesses 


were 160 lbs. for the 20-inch cut and 100 Ibs. for the 15-inch 
cut. 





Mr. W. L. Harris, formerly with the Thermalene Co., is 
with the Burdett Oxygen Co., at Seattle,.as.manager. 
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Over Here! 


Say, you red-blooded fellow Over Here, take down the receiver and listen to a line of talk that 
ought to get under the hide and into the heart of men of your brand. 





You are a skilled man. You have been fighting life’s game in a country where every man has 
an even chance to make the most of himself. You are an American, and all that you are, and all 
that you hope to be, reflects to the credit of a democracy. 


That democracy is being assailed by the most damnable foe that ever fired a cannon, that ever 
drove home a bayonet, that ever ravaged a neutral state, that ever sunk a hospital ship, that ever 
shelled women and children in lifeboats, that ever crucified and castrated captured enemy soldiers, 
that ever cut the right hands off boy children in captured territory, that ever raped women by the 
thousand, that ever lived to fasten its demon clutches on the throat of civilization. 


Almighty God will not permit the unleashed hellishness of Kaiserism to engulf the world. No 
sane thinking man can conceive of an all wise and all loving supreme Deity permitting our secton of 
the world to become under German leadership—the stench of the universe, but now, not tomorrow 
—right now—Almighty God needs the help of trained men. 


It has been said repeatedly by men who ought to know what they are talking about, that this 
war will be won in the air. Uncle Sam is building an air fleet that will astound the fighting world. 
Factories from Maine to California are working day and night on aeroplane parts. Guns and oil 
and gasoline and cameras and other material parts of these war machines are coming along as fast 
as skilled organized American factories can bring them out. Already they are being assembled, 
and that acme of the American get-together spirit, The Liberty motor, is being installed. 


Ever since this great war started the government has been establishing aviation schools to per- 
fect the bird men who will be the eyes of the national army. These schools have already turned 
out a mighty healthy number of those fearless chaps who can climb to dizzy heights, loop the loop, 
spiral with the engine cut off, repair a jammed machine gun and get it into action before they 
reach the ground, and there are thousands more well on the road to their commissions, and they 
are getting into the seats of the new machines almost before the paint is dry on the initials U. S. A. 


The machines and many of the fliers are taken care of, but there is a crying need of trained men 
to care for these machines, and those men will be forthcoming when the need is known. 


There is a blank at the bottom of this page that when properly filled out will make a glorious 


chapter in the history of this country. It will be the answer of skilled gentlemen to the challenge 
of skilled brutes. 


But let's get down to cases. Do you drive an automobile? Thank God, if you do and sign the 
blank. 


Do you know anything about a gasoline engine? Thank God, if you do and plaster your name 
on the blank. 


Are you a machinist or a machinist’s helper? Thank God that your time in the land of the free 


has been spent learning a useful trade, and put your signature to the blank, firm and right in your 
conviction that it is the greatest act of your life. 
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Do you know skilled men, and have you any influence with them? If you have, put that influ- 
ence to work, put your shoulder to the wheel, remind yourself that war is now the business of Amer- 
ica and that we are threatened with all those things Germany has taught the world to expect from 


her. Spot your skilled men, and if they are not working on war essentials, shoot some of your 
brand of Americanism into them. 


Men of draft age, if these remarks reach you, reach for your hat and start for the nearest recruit- 
ing station and enlist in the aviation section of the Signal Corps. You can’t enlist after December 15. 


If youare 18, 19 or 20 years old sign the blank and become a man. 


If you are between 32 and 40 years of age and qualified, sign the blank and put your name 
where it belongs, among those who know no obligation greater than their love of country. 


There has never been a greater appeal to skilled men. There probably will never be a greater 
need of skilled men called upon to perform a duty so essential. 


In God's name, you skilled men, recognize this emergency. Know a need when you see one. 
Discern between German made news and American made news. This is no six months’ war. It 
is a fight between principle and despotism, and it is a finish fight. 


Uncle Sam needs skilled men. He puts his need upto you. In humanity's name, sign this blank 
with a hand that doesn’t shake. It’s an opening for a body blow at Autocracy. 


Here is a List of the Kind of Men Wanted 


(Arranged in the order of number of men needed) 
Chauffeurs Photographers Riggers (Airplane Assemblers) Buglers 
‘Auto Mechanicians Machinists Telephone Linesmen Moulders 
Automobile Engine Repair Men Blacksmiths Tool Makers Pattern Makers 
Office Clerks Motorcycle Repair Men Vulcanizers Telephone Adjusters 
Carpenters Stenographers Welders Barbers 
Radio Operators Cabinet Makers Lithographers Truck Masters 
Electricians Draftsmen (Mechanical) Packers Brick Layers 
Instrument Repair Men Magneto Repair Men Telephone Operators Cobblers 
Cooks Metal Workers Motorcyclists Propeller Testers (Airplanc) 
Coppersmiths Automobile Engine Testers Plumbers Boat Builders 
Armorers (Machine Gun Repair Rope Riggers (Cordage Work- Painters Saddlers 
Men) ers Tailors Stock Keepers (Experts) 
Sail Makers Propeller Makers (Airplane) 


Gas Works Employees 


Just Fill In, Cut Off and Mail One of These Slips 


AALASRAAAARSEERESESRERRESRERERER EER EREREESESR ESSE SE SEER ERERSREE BRRER EER ESE ESE ERE SR ERE EES SSSR EREBRERESBSEEREESE EE SEE EESE 


Volunteer Department, 119 D Street, N. E., Washington, D. C. 


I desire to enlist, as a skilled workman, in the Aviation Section of the Signal Corps. 


OOo 6 O66 ow oo O66 OO 8 oo oH ooo 8 6 OSS SOO HOO 8 woot EEE EEEEESESESEESES 665566860855 SESE SEES SEES EES SEES SESS ESET EEE SESEEESSSESSOHSESESSSSESOSSS OS COS 40S SSERRe 
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IDEAL FACE SHIELD FOR ELECTRIC WELDERS. 

Since electric welding is achieving such gratifying results, 
an increasing need has been felt for an operator’s shield 
that would be a real protection for the eyes and face and 
at the same time permit the free movement of the head 
and arms of the operator. Several employees of the P. C. 
C. & St. L. R. R. shops at Columbus, Ohio, have developed 
and perfected such a shield. It has been given the most 
thorough and exacting service tests, and the results more 
than justify all the claims made for it. The shield is light 
in weight as it is constructed of aluminum and vulcanized 
fibre, and by a clever arrangement is supported entirely upon 
the head of the operator. Another excellent feature is the 
ease with which the operator can open and close the door 





r 











containing the colored glasses, thus making it convenient 
for him to examine his work without removing the shield. 
When the door is thus opened there is still a clear glass 
which protects the eyes from any flying particles. In addi- 
tion to these points, the ingenious construction of the shield 
prevents the possibility of a glare or reflection from the 
side or rear and an apron of fireproof material protects the 
chest of the operator from his own arc. The shield is 
manufactured and sold by the Ideal Face Shield Company, 
468 N. Garfield Ave., Columbus, Ohio. 

OXYGEN GAS COMPANY BUILD NEW PLANT. 

This company manufctures commercial oxygen gas, which 
is used for the welding and cutting of metals; hydrogen 
gas, which is employed similarly and especially in the manu- 
facture of synthetic chemicals; nitrous oxid gas, which is 
used as an anesthetic and is rapidly replacing chloroform 
and ether; and medicinal oxygen. 

The company also stocks a complete line of equipment 
for use with the different products, and willmaintain a day 
and night service at both of its Kansas City plants. 

This company now has over $100,000 invested in equip- 
ment, having grown from a very modest beginning in 1913. 
The officers of the company are as follows: Mr. John R. 
Foran, president; Mr. Wm. H. Ehlers, vice-president and 
treasurer; Mr. Parker B. Francis, secretary; Mr. E. N. 
Stevens, engineer; Mr. John T. Harding, couasel. 
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THE ELECTRIC ARC IN THE SHIPYARD 





By D. B. Truitt 


There seems to be no appreciation of the merits of th: 
electric arc in the shipyards in this country and what little 
work there is being done at present is nothing compared t 
what really can be done. It lacks intelligent applicatio: 
for there are thousands of pieces that can be successfull) 
done with the are. But shipbuilders have not grasped 
wonderful merits of electricity as a welding medium, simp! 
because the ones capable of demonstrating its possibilities 
have been asleep and were letting the opportunity sli 
threugh their fingers. 

It is surprising how little the average shipbuilder knows 
of this system of welding. When you mention electric weld 
ing to him, he conjures in his mind a vision of the crud: 
methods that are being used in some steel foundries; that 
is, boiling water barrels and immense tin hand shields, a: 
using boiler plate punchings for filling material. He does 
not know of the wonderful strides this branch of welding 
has taken in the past few years, nor of the skilled welders 
who are welding everything in steel from delicate instr 
ments to one piece cars, and gas welders who can weld 
most every metal or alloy. He knows nothing about the 
spot welding machines that are automatic and capable 
making thousands of welds a day. 

Now that we are in this world war we should increase 
our production and at the same time, use as few workme: 
as possible by installing time and labor-saving devices. And 
let me state that autogenous welding, as it is being don: 
today, is a big saving, both in time and money, over the 














methods used by most of the shipyards today. Here is one 
use to which the electric arc can be put: The steel foundries 
are working at full capacity now due to war orders, yet 
the shipbuilders are sending back defective castings to them 
to be welded. The cars they are using in transporting these 
castings backward and forward, should be at the service of 
the government for the transportation of munitions for our 
men and our allies who are fighting for us. 

Due to a shortage in rolling stock he does not get his 
castings back as quickly as he would like and the delay costs 
him money. Now if he is equipped for welding he can re- 
pair the castings at his own plant and not interfere with 
shipments of munitions and charge the expense against the 
stee] foundry. 

Not only in welding is the shipyard losing money, but in 
their antique methods of cutting plates, angles, etc. The 
writer has seen four men on one set of shears working a 
whole day cutting plates and angles, and the work that they 
accomplished could have been done in about two hours 
by a skilled oxy-acetylene operator with a good torch. Rivet 
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Thermit Does the 
Heavy Welding 
and Does It Right 


— a . The Thermit Welding Process is 
“ee “hae te he ane oe ae : 

the only one that is best adapted to 
repairing of heavy sections (see il- 
lustrations). 











Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 





If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
= work, which is known as pamphlet 
Four ie welds om locomotive frame on the Missouri Pacifie No. 1779, and tells how the work is 

Mit. executed and how you can do the 
work yourselves. 


Goldschmidt Thess Co. 


Equitable Blidg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenve, Chicage 
103 Richmond Street, W., Toronto, Ont. 











Fann 


New crank pin welded in by the Thermit Process. 
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heads can be cut off with oxy-acetylene also, at approxi- 
mately 75 cents per hundred. 

Below I am giving a few sketches of frames, staples, 
etc., that are used in ship construction, and in these modern 
times are made almost entirely by anglesmiths, Fig. 1 
shows a very difficult job for the anglesmith because of 
the bevel of the angles and of course he gets a good price 
for a job like this. Now this job can be made in three 
pieces and electric welded for a few cents. Fig. 2 is a boat 
davit made from an 8-inch I beam, the web is split, closed 
in and welded. This, also, is a very difficult job and the 
anglesmith usually gets from $6 to $7 for a job like that, 
and does not like them even at that price. Now these can 
be welded for $1 with the electric arc. 

All of these pieces shown here can be welded and are 
being welded in some places. 

Some seem to think that welds of this kind are not re- 
liable, but if the two main factors are considered there will 
be no failures. The main factors are: Operator and filling 
material. Welds on angle frames like sketches shown above 
should never be attempted with the carbon arc unless the 
operator is skilled in carbon arc welding. The average 
carbon arc welder should not attempt them because of the 
many things to be considered. The writer once in experi- 
menting with manganese steel, made a wire electrode that 
would leave a heavy slag when melted in an effort to ex- 
clude oxides. 

It was made as follows: Take a piece of #% wire about 
15 inches long, lay a piece of aluminum wire of about 28 
gauge for full length, then wrap the entire length with 
asbestos cord and let soak in a saturated solution of borax, 
then place it where it could dry. In using a slag electrode, 
the steel bath conditions are duplicated. The results ob- 
tained were satisfactory. 

They are too troublesome to make by hand and similar 
electrodes are on the market today and can be bought rea- 
sonable and it hardly pays to make them yourself. 

They are fine for soft metal welds as well as for manganese 
steel. I would advise that welders would try a slag electrode 
sometime, and see if they get as good results as the writer 
has. I would like to urge all who are interested in welding 
to put their shoulder to the wheel, and do their bit for there 
will never be another chance like the present to push auto- 
genous welding to the front. 





OXY-ACETYLENE STEEL CUTTING 


(Continued from page 26) 
facture, and being that armor plate is of such enormous 
size and weight, that the surface cut is exposed to such loca’ 
and intense heat, and its radiation checked by the over- 
whelming bulk of cold metal is one of the reasons for this 
extreme hardness. 

Next to acetylene, hydrogen is the most extensively used 
gas in connection with oxygen. In the cutting of armor 
plate it is used exclusively. Its advantage over the acety- 
lene flame in the cutting of this class of steel and of mild 
steel of extra heavy thickness lies in the fact that the flame 
is of greater length and diameter, which serves to heat the 
cutting line to a far greater depth, enabling the cutting 
oxygen to perform its action more fully. The hydrogen 
flame being of greater volume is not as hot as the acety- 
lene flame which is concentrated into a small bluish cone. 

The use of hydrogen as a fuel gas is confined however to 
the cutting of these heavy steels. In the cutting of steel 
for general construction purposes acetylene is used uni- 
versally, it being the safest and more economical, and 
produced on a more staple commercial basis. Other gases 
have also been introduced on the market with claims for 
exceptional merits, consumers apparently being content with 
the results obtained by the use of the two gases chiefly 
dealt with. 
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Excessive Costs 

The loss to manufacturers due to existing conditions can 
be imagined when one considers the quantity of gases 
which are wantonly wasted in present day practice. Exact 
figures could be given of this tremendous loss in many par- 
ticular instances. Suffice it to say however that it is costing 
manufacturers for material, labor, etc., as high as twelve 
dollars per eight-hour day for many operators under their 
employ, to cut steel ranging from one-eighth to five-eighths 
in thickness. Costs vary as is understood according to the 
ability of the operator. Many operators will cut this same 
day’s work with an expense of ten dollars. A skilful oper- 
ator will cut the cost to six dollars and turn out a better 
quality of work. Quite a contrast in costs, but they are 
unexaggerated, and it is the only clear way of presenting 
the difference. 

Tables of consumption rates of gases and costs have been 
published by many authorities, but to what degree have 
they been consulted in actual practice? Because gases can- 
not be seen does not decrease their material value. They 
are costly and must be treated in the same manner as ma- 
terial of a more conceivable form. 





A FEW TOPICS OF INTEREST. 
By Dr. A. Krebs, Consulting Engineer.* 


I, 

The writer’s attention was called the other day to a seem- 
ingly wonderful demonstration. A representative of a con- 
cern went around to several junk shops where they do cut- 
ting on a large scale and asked permission to cut a little 
with his own torch and with one of their acetylene tanks 
which had already been put aside as empty. Of course every- 
one wanted to see this stunt and so he rigged everything up 
and in fact cut for some time with the empty tank. Then he 
explaned that his torch was built according to the injector 
principle and that everything that he took out of the empty 
tank was net profit to the junk man. 

Of course I could not explain to the people that the in- 
jector torch uses up more oxygen than a pressure torch or 
refer them to the extensive expianations given in Granon & 
Rosenberg’s French book, “Soudure Autogene” about this 
item. But I could at least make them understand that in 
order to suck the acetylene out of the tank, some power 
had to be used and that they could easily find that they would 
tse more oxygen, as part of it was necessary to do this suck- 
ing work. They were wise enough to understand that in 
this world one does not get something for nothing and wher- 
ever some work has to be done, power in some form or 
other has to be consumed. 

An extensive test, cutting out a number of similar boilers 
partly with the pressure torch, partly with the injector torch, 
proved easily that the injector principle may be a necessity 
when using low pressure generators, but that it cannot show 
up where compressed gases are used. 

We did not make tests about how much acetone was 
drawn out of the tanks with emptying the tanks to the last 
drop of acetylene, because the junk dealers were not in- 
terested in this item, as they did not have to pay for it. 

II. 

There is some talk going around that electrolytic oxygen 
is more dangerous than liquid air oxygen, because the for- 
mer might contain hydrogen up to the danger point. Mod- 
ern electrolytic plants take great pains to manufacture oxy- 
gen of at least 99% purity and watch it continuously, be- 
cause if something should blow up, it would be in the first 
irstance, their own plant during the generation or at least 
when they compress it into cylinders, 





*General Welding & Equipment Co., Boston. 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99 Y2 % Pure 


Service /rom the following 
BURDETT PLANTS 


Los Angeles, Cal. Detroit, Michigan 
Salt Lake City, Utah Logansport, Ind. 
Denver, Colorado Chattanooga, Tenn. 
Oklahoma City, Oklahoma Cincinnati, Ohio 
Fort Worth, Texas Pittsburgh, Pa. 

St. Louis, Mo. Norristown, Pa. 


Chicago, Illinois 
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WOMEN IN AIRPLANE PRODUCTION. 


It is no secret that all belligerents in the world war are 
engaged as actively as circumstances permit in the produc- 
tion of flying machines of the heavier than air type. Great 
Britain herself has more than one thousand factories em- 
ployed one way or another on this work and, according to 
the figures given recently by Dr. Addison while still minister 
of munitions, the output at the end of the current year in 
Great Britain alone will be more than six times what it was 
in the middle of 1916. Im about the first five months of the 
year the number of work people employed in British air- 
plane factories increased by 25 per cent., the increase being 
largely woman labor, for it was stated that the percentage of 
female labor has risen from 19 to 37. 


The Schools for Women. 

Great Britain has schools in which women are trained, 
and with the work simplified by subdivision of operations, 
there is no limit except physical strength to their employ- 
ment. As recent exhibitions have shown, the work of the 
women ranges over the whole of aircraft, from the produc- 
tion of cylinders and machined parts for Clerget, Hispano 
Suiza, Le Rhone, Gnome and other engines to the metal 
and wood parts and the assembling and testing of the planes 
themselves. Except possibly as regard machining and plain 
assembling operations, the time required to perform opera- 
tions cannot readily be stated, but the series of illustrations 
here offered will give a fairly good idea of the work of 
women directly on aircraft construction. Special mention 
may perhaps be made of the use by women of the carpen- 
ters’ jack plane for planing up struts, the truing up of tie- 





Fig. 1 


rods on planes and the finish-shaping of propellers. The il- 
lustrations are from photographs taken in factories in va- 
rious districts of England and were courteously provided by 
the ‘labor-supply department of the Ministry of Muni- 
tions. a : * + * ok 


Much coppersmithing, tinsmithing and similar work is 
undertaken by them. They braze nipples and cocks into 
pipes. They test pressure gages and tanks; they draw cop- 
per tubing; they cut sheet metal with shears, and they do 
every kind of welding for aircraft, in many cases without 
male help, while in some instances only one man is retained 
for the heavier work. Oxyacetylene welding, including alum- 
inum and electric welding, is of course undertaken, and Figs. 
1 and 2 give views of women engaged in this kind of work. 
In Fig. 1, for example, they are shown welding metal sock- 
ets; Fig. 2 shows women welding exhaust manifolds for air- 
plane engines. About three weeks of training is needed for 
such work as oxyacetylene welding the pipes used on si- 
lencers. 


The operations undertaken on metal parts_of aircraft thas 
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include laying out, filing, drilling, welding, brazing, tinnin; 
blanking, bending, riveting, threading, tapping, turning, ft 
ting bolts and nuts, assembling, sand-blasting, painting ard 
enameling.—A meritan Machinist. 





HOLDER FOR WELDING RODS 
Editor: Enclosed find a sketch of a rod holder which will 
able the welder to use his cast steel, bronze and other materia! 
to better advantage, only abut ™% inch being wasted. | 
about 40 of them at my bench all the time and always keep | 
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filled up ready for the next job. I have always used 
puddle system on aluminum and the other end of the holder 
be used as a scraper or puddler by flattening or bending the e1 
The sketch will! illustrate. C. S. Johnst 


BRAZING A BAND SAW. 


Editor: Enclosed please find sketch of a so-called hold 
and a pair of tongs used for brazing band-saws, whic! 
would be pleased to have put in The Welding Enginee: 
some time, besides a little explanation. Hope you will ¢ 
the idea from my sketch, A being front, B a cross section, 





BB a rib rivetted on as a support and providing means of 
fastening the holder in a vise, C a pair of tongs made with 
heavy jaws which, heated up to a bright red color, is used 
to melt the joint together. P. Paulson. 
Answer: How to braze a band-saw with the acetylene 
welding torch might interest many a welder, especially the 
less experienced. Make up a jig something like sketch, fas 
ten it in a vise, cut the saw 1 inch longer than you want it 
while brazed, grind off,one end of the saw about one-half 
inch in length, and about half the thickness of the blade— 
this on both ends of the saw so that the ground sides come 
together while pulling it in the jig for brazing. Take two 
pieces of German silver big enough to cover the ground 
part, put in between the joint is to be and a little brazing 
powder in between the ends that are ta be brazed, and have 
a pair of tongs (like those in the sketch) with jaws about 
1 inch in thickness, 3% inch wide and about three inches 
long. Heat the jaws up with a torch to a bright red color, 
take hold of the joint is to be and squeeze it hard 
for about five seconds and your joint is made and, after 

























a greater strength than steel. 


For the uses of the welder it is much superior to any other bronze welding material. It is 
also much safer and healthier to use as it does not throw off any fumes in welding as other 
bronzes. With the aid of AMPCO BRONZE WELDING RODS the welder may turn out welds 


of greater strength and with various metals than heretofore obtainable. 


bronze, cast iron, malleable iron and steel. 


MR. KOPFERSCHMIDT, Master Welder of the Michigan Central Railroad, and a regular 


contributor to The Welding Engineer, says: 


“With the aid of Ampco Bronze welding rods, bronze bearings can be repaired to a good 
advantage. Worn spots can be built up, giving a very hard surface. All sorts of bronze and 
In fact, broken brass, bronze or malleable castings 
can be welded with Ampco Bronze rod better than with Tobin bronze, or other bronze welding 


rods. I will gladly recommend Ampco to other welders. B. KOPFERSCHMIDT.” 


AMPCO BRONZE WELDING RODS are no more expensive than ordinary bronze rods, 


furthermore, Ampco Bronze is 20% lighter in weight than any other bronze in the market. We 
want you to try Ampco Bronze Welding Rods. 


brass castings can be welded with Ampco. 


408 Security Building 


Ampco Bronze Welding Rods 


The First Known Universal Welding Material 


AMPCO BRONZE is known to the trade as the only bronze metal in the world possessing 
It is also an acid resisting metal and is the very best bearing metal. 


Write for trial order and prices. 


We recommend using only our Ampco Welding Flux in Welding 
with our Ampco Bronze Welding metal. 


Ampco Rolling Mills Corporation 
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Welding copper, 


















Milwaukee, Wis. 








ILLI 


OXY-AGETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 
of 
Welding and Cutting Apparatus, Acetylene 
Generators, Lead Burning, Platinum Melt- 
ing and Carbon Cleaning Outfits. 
Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 









Write for Catalog. 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. tith St. 
St. Louis, Mo. 





only the purest, most efficient 
gases at a saving of 60% in 
costs; you'll get also an uninter- 
rupted supply of these gases, 
under your own control, ample 
for your needs, always available. 
You'll be free from the delays 
and losses which so often follow 
interruptions in the supply of 
gas in cylinders. 

_ You'll be independent — you'll 
always be sure of speed and 
efficiency in your operations 











Here’s Protection 

Against 
Interrupted 
Gas Supply 


With your own equipment of 
the new I. O. C. Type 4-1000 
Unit Generators, you'll get not 


using gas 


Write for the Type 
4-1000 Bulletin 





International Oxygen Co. 
115 Broadway, New York 


London;—Arthur Lyon & Wrench, Ltd., Caxton House, S.W. jj 
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The Oxy-Thermalene Method 
of Welding, Cutting, Brazing, Etc. 


The only Acetylene Oil Gas Producer in the world. Saves 25% on gas 
and oxygen. First class references. 


Thermalene gas in conjunction with Oxygen gas 
produces the ideal flame for welding and cutting 
There is no loss of time due to short- 
age of gas. The Producer works only 
when you work. When shut off, Pro- 
ducer ceases instantly. 

Thermaline will not 
produce faulty welds 
due to impure and moist 
gas. The Producer may 
be mounted on a truck 
and made portable 

Thermaline Gas, 
being heavier and 
richer than Acety- 























| 
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face ta 











Y lene and other gas- 
¥ es, has more 
, body, produc- 
ing a _ softer 
ae non - oxidizing 
—————— — flame, which 
assures a 
* s . oe 
icient Preheating cleaner eu, ith 
out burning or 
4 making the metal 
4 Every experienced welder knows that the secret of brittle. 1 
ig’ success in welding is in preheating properly. Charcoal P Write for full in 
it is expensive and slow. Most jobs can be handled more eos © sles 
satisfactorily with a Vulcan oil burning preheating torch. 
i The Vulcan weighs but 25 pounds and burns in any 
i position. It gives a roaring flame, 24 inches long. The 
y Vulcan is in use in welding shops everywhere. Write THE 
} for booklet. 
i THERMALENE 
i Alger Supply Company COMPANY 
Peoples Gas Bidg., Chicago, Ill. Chicago Heights, I1). 
We Will Sell Patent Outright for England, Canada, France, etc. 











A Special Torch for Canadians 


This new welding torch is the product of years of experience. It is made of the very 


te a ee a 


a best material by thorough mechanics. It is nicely balanced and dependable in every | 
iy respect. This torch gives a perfect gas mixture, possesses the non-flash quality and is 
. economical in operation. 


" This new torch is not an experiment— it has been in constant use in our own shops 
ie for many months and gives perfect satisfaction. Because we are manufacturing these 
i torches in large quantities we can sell them at the low price of $10.00. Our guarantee 
if of perfect satisfaction is included. Write for details. 





i _ Welding and Cutting Appliances and Accessories, Oxygen and Acetylene. 








Compressed Gas 


Company, Limited 
fs Welding and Cutting Engineers 


r 572 Howe St. Vancouver, B. C. 
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FREE Quotation from a Report of the United States Gov- 


ernment, 


” 


‘9 Department of Commerce 


Technologic Papers of the Bureau 
of Standards, No. 93 


(Issued May 5, 1917) 





Glasses for Protecting the Eyes 
from Injurious Radiations 


By W. W. Coblentz, Associate Physicist, and W. B. Emerson, 
Laboratory Assistant 





WELD = A «= CAST 


A SUPERIOR FLUX FOR 


OXY-ACETYLENE WELDING 


“WELD-A-CAST” Flux No. 1 for 
Welding Cast Iron. 

“WELD-A-CAST” Flux No. 3 for 
Welding Brass, Bronze, High 
Speed Steel and all High Carbon 
Steel. 

Eliminates pin holes and blow holes, 
leaving the metal soft. 


MANUFACTURED ONLY BY 


Cortland Welding Compound Co. “x's” 










The Gold Plated Glass is the most effective means 
yet produced for shielding the eye from infra-red 
rays. Data are given showing that of the infra- 
red rays emitted by a furnace heated to 1000 and 
1100° C. about 99 per cent are obstructed by Gold 
Plated Glass, about 60 to 80 per cent. by very deep 
black glass, about 60 per cent by greenish yellow 
glass. Exposure to excess of ultra-violet light is 
injurious, causing conjunctivitis. Glasses having a 
gray or neutral tint are the most agreeable to wear, 
as they do not alter the color of objects. 


Pfund Welders’ 
Goggles 

















Pfund lenses are the latest improvement in glass 


& 
for welders. They are made up of a combination of 
Anti-Borax a strong, colorless optical lens and a lens of Sir 
William Crookes glass, with a thin film of 14K 
e solid gold in between. A special process of fusing 
e Ing ux es makes this combination of the three practically as 
. 





solid as a single piece of glass, and of even greater 
blow-resisting qualities. 


The clear glass side of the Pfund lens is worn on 





Ree - : the outside, the Sir William Crookes side is worn 
Our Brazing and Welding next the eye. The film of = acts as a reflector of 
veil the harmful infra-red or heat rays, and transmits 
Fluxes for Cast Iron, Brass, less than 2 per cent. The Sir William Crookes glass 
~ ia Be does its work by shutting out the ultra-violet rays. A 
Aluminum and other metals large per “e of the visual light in —s opera- 
: tion comes from the incandescent sodium gases of 
are superior to any other. the flux used to prevent oxidation. The at yel- 
_ et low light may be absorbed without a marked loss 
We guarantee them to sive in the visual and allow what is ergy as “seeing 
: ‘ through” the flame. This special property of a 
perfect satisfaction. glass is covered by the Pfund lens. 
: Price, Per Pair, $5.00 
For sale by all jobbers or by: ' » $5 
* a 
William C. Adams 
Anti-Borax Compound Co. ' se 
Fort W. Indi Manufacturing Optician 
0 ayne, indiana 


332 Boylston St., Boston, Mass., U.S.A. 
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polished off to same thickness as the saw itself, will prove 
to be unbreakable.—Editor. 





CUTTING A LARGE SHAFT. 
The accompanying illustrations show Mr. C. Molas, Taft, 
Cal., cutting a 19-inch shaft. The cut was made in six 








minutes, using a Burdett oxy-hydrogen torch, oxygen pres- 
sure of 190 pounds. The cut was made free hand. 


WELDING SHEETS. 

To weld sheets 4x7x10 ft. bevel the edges to a 45 degree 
angle, and then separate the edges 1 in., as shown in the at- 
tached sketch. Start the welding operation at the close end, 
and continue without stopping until the extreme end is 
reached. At the end of the operation the two edges should 
meet exactly without overlapping. 

Linch 























—-- 7t —-——> 
Tig 1 

It is of course very difficult to advise the distance which 
should be allowed in separating sheets of this character. The 
heat radiation and the character of the material being welded 
is apt to make a slight difference. If there is a considerable 
quaritity of this work the welder should be able to determine 
a method of separating the sheets which would eliminate all 

trouble. 
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CARBIDE DRUMS. 


Scattered over the country, particularly in lumber sectio: 
are a number of concerns turning out floor sweeping co: 
pounds made from sawdust soaked-in oil. These concer: 
are only too glad, we understand, to get hold of 25 and 10 
pound carbide drums. 





ELECTROLABS 


“Electrolabs,” or the Electrolytic Oxy-Hydrogen Labora 
tories, 15 Williams street, New York, N. Y., are marketing, 
a new electrolytic oxy-hydrogen generator. Seven plant 
have been installed and several more are under constructi: 
Mr. I. H. Levin, formerly chief engineer, and Mr. D. — 
Tokonogy, formerly purchasing agent of the Internationa 
Oxygen Co., are with the new company. 





“PFUND” GOGGLES. 


“Pfund” welders goggles, manufactured by William | 
Adams, 332 Boylston street, Boston, Mass., are meeting wit! 
much success. Mr. Adams reports that welders are begin- 
ning to realize the importance of proper eye protection 
Glasses that eliminate the ultra-violet ray are in demand, 
particularly a glass possessing the grey or neutral tint, which 
is characteristic of the “Pfund” glass. 





BOOKS ON PREHEATING. 

Booklets Nos. 94-W and 90-W, issued by the Hauck Mfg 
Co., 101 Eleventh street, Brooklyn, N. Y., contain informa- 
tion of value to the welder. No. 94-W relates to boiler and 
structural work, while No. 90-W tells about various ways of 
preheating at a lower cost. Welders will find these two books 
of value. 





Mr. R. L. Browne, who for the past 15 years has been 
identified with the electrical and mechanical engineering 
profession, has recently become associated with the Sales 
Department of the Goldschmidt Thermit Co. in the capacity 
of Commercial Engineer, after having spent several months 
in the foundry of that company acquiring a practical know!- 
edge of the Thermit process of welding. 


| Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 











Wanted—Salesman to solicit subscriptions to The Welding 
Engineer, or furnish names of possible readers. Compensation 
good. Correspondence confidential. Write Mackenzie. 





For Sale—One Prest-O-Lite acetylene tank Type W-K, 
250 cu. ft. Atlantic Welding Co., 30 Church St., New York, 
x. ¥; 





Wanted—Acetylene generator for cash; 50 ibs. high pres- 
sure; must be bargain. General Machine & Tool Co., Casper, 
Wyo. it-Dec. 


Wanted—A man thoroughly experienced in welding and 
cutting with oxy-acetylene; able to do first-class steel plant 
plate welding and having sufficient executive ability to look 
after two or three gangs of cutters. Give experience in de- 
tail. This position is in Noya Scotia, but steel plant men 
not liable to conscription. Address Mackenzie, care The Weld- 
ing Engineer. 1t-Nov. 


For Sale—Well established paying automobile repair and 
welding business. A real opportunity located in the beauti- 
ful Rague River Valley of southern Oregon. Address Box 
945, Medford, Ore. — | it Dec. 
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Let Me Test Your Welds 


If there is any doubt in your mind as to the 
quality of your welds why not arrange with 
me to test them thoroughly. The cost is 
small and the information you will receive 
will be well worth the expenditure. 


Write for Details 


L. B. Mackenzie, 608 So. Dearborn St. 
Chicago, Illinois 
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Welding and Cutting 
Apparatus 


Injector Type 


MESSER MFG. CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA, § 


Norway Iron Welding Rods 


Immediate Shipments. 

Y~ in., 3/16 in. and 1% in. by 20 in. long. 
Copper Coated—Best on the Market. 
WRITE FOR PRICES NOW. 
Also, all other kinds of rods, wires 


and fluxes. 


Bierman Everett Foundry Co. 
Irvington, N. J. 








NPERIAL tne £0 


Safety — Economy — Efficiency 


—buy Imperial Equipment. 
complete line of apparatus and supplies mailed on 
request. 


Imperial Brass Mfg. Company 


522 So. Racine Ave. - - - CHICAGO 


Catalog and prices on 











$1.00 Welders 
Goggle 





Made of aluminum, neatly bound, prop- 
erly ventilated, fitted with Smoke 
Green Lenses. 





Sent prepaid on receipt 


of price, $1.00 per pair. With’ cover 
glasses $1.25. 


Chicago Eye Shield Co. 


Oakley & Warren Avenue 
Chicago, Ill. 














Repair Your Broken 
Aluminum Parts 


Most wonderful results have been obtained with 
this new medium 





A Modified Welding Process 
Requiring only 350° F 


HE finished job being 75% to 80% as — as the original metal, 

guaranteeing a successful weld. So firmly and tenaciously does 

ALUMUNITD adhere to broken aluminum parts that the severest 
tests have failed to loosen it; absolutely NO DISINTEGRATION. 


Ww E recommend ALUMUNITE for all work; Nght and heavy parts 
repaired with equal success, 


TRIAL ORDER, $1.00 


Price $3.00 per lb. Special prices on large orders. 


Alumunite Manufacturing Co., Inc. 
427 Fourth Ave., New York City 


seeeeeaeee: Fill out attached slip and mail today *Sssssseee: 


ALUMUNITE MANUFACTURING CO., Inc. 


427 Fourth Avenue, New York City 
Gentlemen: 


Kindiy send sample bar of ALUMUNITE with full directions, for 


which find enclosed $1.00. It is understood that you guarantee 
ALDUMUNITITE to do the work required of it. 
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TO WELDERS 


We would like to convince 
you of the superiority of 


“yee 
500: 


Oxy-Acetylene Welding and Cutting Equipment 


As specialists in the art of welding 
we are always at your service 


THE EVLETH-LINDSAY CO. 
693 Raymond Ave. St. Paul, Minn. 








The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 


182 y" a gntem By P. F. WILLIS 
» Postpaid, Written by one of the oldest and 
att aad most progressive authorities on 
1, Acetylene. the subject of welding. An up- 
Roe ter 2, Ry to-the-minute text book, written 
and ‘or the purpose of giving the 
apter 5, Pre- welder the eatest amount of 
for nda Chapter information for the least possible 
elding of Different - cost. The first 1,000 volumes 
ae tee oT pe ee ot = will. be sold at 50 cents after 
ter 8, Welding of Various a the price will be advanced 

to 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 
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Protect Your Eyes 


The Ideal Face Shield 
constructed of Aluminur 
and Vulcanized Fibre, r« 
sulting in durability and 
minimum weight. The oy 
erator can easily open t! 
door containing the colors 
giass, making it easy 
examine work. It’s easy 
see work without strair 
neck. Can be adjusted 
fit any operator—no meta 
touches face. Gives free us: 
of both arms and head 
easy to adjust. 


Write for full description 
and price, 


Manufactured and Sold by 


The Ideal Face Shield Co. 
| 468 N. Garfield Ave., Columbus, 0. 


The Ideal Face Shield 
For Electric fae. Cutters, 
c. 





AMERICAN TORCHES 


Set the Standard in 


OXY-ACETYLENE | 
Welding and Cutting Apparatus 


Our Model 0. W. Outfit is designed for heavy work and will withstand 
the constant service that the blacksmith and boiler shop demand. 


An injector type torch recognized as the most efficient and due to the ex- 
actness of construction cannot be made to backfire. Large welding jobs that 
are entirely out of the 2 sap of the ordinary outfit are successfully and 
easily accomplished with the AMERICAN non-backfiring torch. 


Write for descriptive booklet 


AMERICAN WELDING CO., Inc. 


2724 Michigan Ave. CHICAGO, ILLINOIS 








Back Numbers Wanted 


Many readers of The Welding Engineer need back 
numbers to complete files. If you have any you can 
return, please write me. 


L. B. MACKENZIE 








608 So. Dearborn St., CHICAGO 
Welding 
Mes I —" 





Cutting and Decarbo 
e Parts and — 


UNITED STATES WELDING CO., Minneapolis, Minn. 


Carbon 
For Welding Purposes 


Carbon Electrodes for Arc Welding 
Carbon Rods and Plates 
Carbon Paste and 
Carbon Specialties of All Types 


Our products are successfully meeting the demands 
and are keeping pace with the devolopments in the 
welding industry. 


National Carbon Co., Inc., Cleveland, Ohio 








WELDING PHOTOGRAPHS 
We make a SPECIALTY of 
photographing welding jobs 


Chicago Architectural Photographing Co. 
140 So. Dearborn Street Chicago, Illinois 

















Bermo Welding Plants 


OXY-ACETYLENE 
13 years successful record 
Guaranteed. Write for Catalog and Easy Terms 
$25 to $250 


Bermo Supply Co., Omaha, Neb. 














“SUPERIOR” fotetscaitt-Gitreeeas SERS SS 
Manganese rods, 





SUPERIOR OXY ACETYLENE MACHINE CO., Hamilton, Ohio 


“SUPERIOR ELECTRO” Sa —. CAST IRON RODS 


“TELEGRAPH” PE eet ores . ee sleep). 
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WELDED TRIPLE 
3 FRACTURE IN 
4 t= LOCOMOTIVE FRAME 


OTT. Fe valels needs locomotives 
as much as shrapnel...... 
; Ordinarily, 15 ; yercent of all the locomo- 
tives on our railroads are in the repair 
Fy shop. By reducir Bed percentage to IO 
we can add 33 5 locomotives to the 
humber available for use on our railroads 
If we can Keep more locomotives in 
good running order, we will help our 
he war with Germany. 
THE NATION IS COUNTING ON YOU 


4 Pe 





Our Nation Needs Locomotives as 


Much as Shrapnel 


The rail transportation system of this country is so vast in its proportions, that in 
normal times there are from four to five thousand locomotives—or practically 15 % 

in the repair shops. It is estimated that if this percentage could be reduced to 10, 
over three thousand locomotives would be made available. How vastly impor- 

tant then is the repair problem. Today every industty is taxed to its capacity, 
and repair parts cannot always be obtained promptly. The importance of The 
Westinghouse Arc Welding Outfit as a means of=making lasting repairs 
quickly and economically, cannot be overestimated. tt is a simple and 

reliable way of making hundreds of miscellaneous repairs. The West- 
inghouse Arc Welding Set is a conserver of both time and material. 






Westinghouse Electric & Manufacturing Co, 


East Pittsburgh, Pa. 
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The Story of 


>. 


A Well Built Acetylene Cylinder 
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Forming the Shell 





The flat disc or circular plate is placed in a powerful press and 
the first “cupping” operation is performed. This gives the plate 
the shape of a dish about 5!” deep. The “‘cup”’ is then annealed 
to approximately 1,500 deg. F. and put in the press for the next 
operation, which increases the depth of the “‘cup’’ about 2”, at 
the same time reducing the diameter about 3”. These opera- 
tions are continued until the required depth and diameter are 
arrived at. At each annealing and cupping, the steel is carefully 
inspected for defects and that which does not fulfill all require- 
ments is rejected immediately. 





Commercial Acetylene is the PUREST that 
can be manufactured, and is furnished in 


portable cylinders of 125, 225 and 275 cu. ft. 


capacities for welding and cutting under our 


free loan plan—NO DEPOSIT REQUIRED. 


Write us about your acetylene supply. 





Commercial Acetylene Welding Co. 


MAIN OFFICE: 80 Broadway, New York City 


Peoples Gas Building, Chicago 





Atlanta, Ga. Aurora, Ill. Boston, Mass. Bound Brook, N. J. East Deerfield, Mass. 
Toronto, Ont. San Francisco, Calif. Moberly, Mo. W. Berkeley, Calif. 
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